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(57) Abstract 



A compression and decompression 
method uses a wavelet decompositin, 
frequency based tree encoding, tree based 
motion encoding, frequency weighted 
quantization, Huffman encoding, and/or 
tree based activity estimation for bit rate 
control. Forward and inverse quasi-perfect 
reconstruction transforms are used to 
generate the wavelet decomposition 
and to reconstruct data values close to 
the original data values. The forward 
and inverse quasi-perfect reconstruction 
transforms utilize special filters at the 
boundaries of the data being transformed 
and/or inverse transformed. Structures and 
methods are disclosed for traversing wavelet 
decompositioQs. Methods are disclosed for 
increasing software execution speed in the 
decompression of video. Fixed or variable 
length tokens are included in a compressed 
data stream to indicate changes in encoding 
methods used to generate the compressed 
data stream 
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DATA COMPRESSION AND DECOMPRESSION 



CROSS REFERENCE TO APPENDICES 
5 Appendix A, which is a part of the present 

disclosure, is a listing of a software implementation 

written in the programming language C. 

Appendices B-l and B-2, which are part of the present 

disclosure, together are a description of a hardware 
10 implementation in the commonly used hardware description 

language ELLA. 

Appendix C, which is part of the present disclosure 

is a listing of a software implementation written in the 

programming language C and assembly code. 
15 A portion of the disclosure of this patent document 

contains material which is subject to copyright 

protection. The copyright owner has no objection to the 

facsimile reproduction by anyone of the patent document, 

but otherwise reserves all copyright rights whatsoever. 

20 FISLP 9F THE INVENTION 

This invention relates to a method of and apparatus 
for data compression and decompression. In particular, 
this invention relates the compression, decompression, 
transmission and storage of audio, still-image and video 

25 data in digital form. 

BACKGROUND INFORMATION 

An image such as an image displayed on a computer 
monitor may be represented as a two-dimensional matrix of 
digital data values. A single frame on a VGA computer 
3 0 monitor may, for example, be represented as three matrixes 
of pixel values. Each of the three matrixes has a data 
value which corresponds to a pixel on the monitor. 

The images on the monitor can be represented by a 640 
by 480 matrix of data values representing the luminance 
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(brightness) values Y of the pixels of the screen and two 
other 640 by 480 matrixes of data values representing the 
chrominance (color) values U and V of the pixels on the 
screen. Although the luminance and chrominance values are 
5 analog values, the one luminance value and the two 
chrominance values for a pixel may be digitized from 
analog form into discrete digital values. Each luminance 
and chrominance digital value may be represented by an 8- 
bit number. One frame of a computer monitor therefore 

10 typically requires about 7 megabits of memory to store in 
an uncompressed form. 

In view of the large amount of memory required to 
store or transmit a single image in uncompressed digital 
form, it would be desirable to compress the digital image 

15 data before storage or transmission in such a way that the 
compressed digital data could later be decompressed to 
recover the original image data for viewing. In this way, 
a smaller amount of compressed digital data could be 
stored or transmitted. Accordingly, numerous digital 

20 image compression and decompression methods have been 
developed. 

According to one method, each individual digital 
value is converted into a corresponding digital code. 
Some of the codes have a small number of bits whereas 

25 others of the codes have a larger number of bits. In order 
to take advantage of the fact that some of the codes are 
short whereas others of the codes are longer, the original 
digital data values of the original image are filtered 
using digital filters into a high frequency component and 

30 a low frequency component. The high frequency component 
represents ambiguities in the image and is therefore 
observed to have a comparatively large number of identical 
data values for real-world images. By encoding the 
commonly, occurring digital data values in the high 

3 5 frequency component with the short digital codes, the 

totjal number of bits required to store the image data can 
be reduced from the number of bits that would otherwise be 
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required if 8-bits were used to represent all of the data 
values. Because the total number of bits in the resulting 
encoded data is less than the total number of bits in the 
original sequence of data values, the original image is 
5 said to have been compressed. 

To decompress the compressed encoded data to recover 
the original image data, the compressed encoded data is 
decoded using the same digital code. The resulting high 
and low frequency components are then recombined to form 

10 the two-dimensional matrix of original image data values. 
Where the data being compressed is two-dimensional 
data such as image data, separation of the original data 
into high and low frequency components by the digital 
filters may be accomplished by filtering in two dimensions 

15 such as the horizontal dimension of the image and the 

vertical dimension of the image. Similarly, decoded high 
and low frequency components can be recombined into the 
original image data values by recombining in two 
dimensions. 

20 To achieve even greater compression, the low 

frequency component may itself be filtered into its high 
and low frequency components before encoding. Similarly, 
the low frequency component of the low frequency component 
may also be refiltered. This process of recursive 

25 filtering may be repeated a number of times. Whether or 
not recursive filtering is performed, the filtered image 
data is said to have been ••transformed" into the high and 
low frequency components. This digital filtering is 
called a "transform". Similarly, the high and low pass 

30 components are said to be "inverse transformed" back into 
the original data values. This process is known as the 
"inverse transform". 

Figure 1 is a diagram of a digital gray-scale image 
of a solid black square 1 on a white background 2 

3 5 represented by a 640 by 480 matrix of 8-bit data luminance 
values. 

Figure 2 is a diagram illustrating a first 
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intermediate step in the generation of the high and low 
frequency components of the original image. A high pass 
digital filter which outputs a single data value using 
multiple data values as inputs is first run across the 
5 original image values from left to right, row by row, to 
generate G subblock 3. The number of digital values in G 
subblock 3 is half of the number of data values in the 
original image of Figure 1 because the digital filter is 
sequentially moved to the right by twos to process two 

10 additional data values for each additional one data output 
generated for G subblock 3. Similarly/ a low pass digital 
filter which outputs a single data value using multiple 
data values as inputs is first run across the original 
image values from left to right, row by row, to generate H 

15 subblock 4 . The number of digital values in H subblock 4 
is half of the number of data values in the original image 
because the digital filter is moved to the right by twos 
to process two additional data values for each additional 
one data output generated for H subblock 4 . Each of the 

20 two vertical bars in high pass G subblock 3 appears where 
a change occurs spatially in the horizontal dimension in 
the original image of Figure 1. Where the G filter 
encounters a change from white data values to black data 
values when the filter G is run across the image of Figure 

25 l in a horizontal direction, the G digital filter outputs 
a corresponding black data value into subblock 3. 
Similarly, when the G digital filter encounters the next 
change, which is this time a change from black to white 
data values, the G digital filter again outputs a 

3 0 corresponding black data value into G subblock 3. 

Figure 3 is a diagram illustrating a second 
intermediate step in the generation of the high and low 
frequency components of the original image. The high pass 
digital filter is run down the various columns of the 

3 5 subblocks H and G of Figure 2 to form the HG subblock 5 
and GG subblock 6 shown in Figure 3. Similarly, the low 
pass digital filter is run down the various columns of the 
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H and G subblocks 3 and 4 of Figure 2 to form HH and GH 
subblocks 7 and 8 shown in Figure 3. The result is the 
low pass component in subblock HH and the three high pass 
component subblocks GH # . HG and GG. The total number of 
5 high and low pass component data values in Figure 3 is 
equal to the number of data values in the original image 
of Figure 1. The data values in the high pass component 
subblocks GH, HG and GG are referred to as the high 
frequency component data values of octave 0. 

10 The low pass subblock HH is then filtered 

horizontally and vertically in the same way into its low 
and high frequency components. Figure 4 illustrates the 
resulting subblocks. The data values in HHHG subblock 9, 
HHGH subblock 10, and HHGG subblock 11 are referred to as 

15 the high frequency component data vales of octave 1. 
Subblock HHHH is the low frequency component. Although 
not illustrated, the low frequency HHHH subblock 12 can be 
refiltered using the same method. As can be seen from 
Figure 4, the high frequency components of octaves 0 and 1 

20 are predominantly white because black in these subblocks 
denotes changes from white to black or black to white in 
the data blocks from which to high frequency subblocks are 
generated. The changes, which are sometimes called edges, 
from white to black as well as black to white in Figure 1 

25 result in high frequency data values in the HG, HG and GG 
quadrants as illustrated in Figure 3. 

Once the image data has been filtered the desired 
number of times using the above method, the resulting 
transformed data values are encoded using a digital code 

3 0 such as the Huffman code in Table 1. 
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Corresponding Digital 
Gray-Scale Value 



Digital 
Code 



5 



15 



10 



black 
white 



5 
4 
3 
2 
1 
0 

-1 
-2 
-3 
-4 
-5 



1000001 

100001 

10001 

1001 

101 

0 

111 

1101 
11001 
110001 
1100001 



20 



Table 1 



Because the high frequency components of the original 
image of Figure 1 are predominantly white as is evident 
from Figures 3 and 4, the gray-scale white is assigned the 
single bit 0 in the above digital code. The next most 

25 common gray-scale color in the transformed image is black. 
Accordingly, gray-scale black is assigned the next 
shortest code of 101. The image of Figure 1 is comprised 
only of black and white pixels. If the image were to 
involve other gray-scale shades, then other codes would be 

30 used to encode those gray-scale colors, the more 
predominant gray-scale shades being assigned the 
relatively shorter codes. The result of the Huffman 
encoding is that the digital values which predominate in 
the high frequency components are coded into codes having 

35 a few number of bits. Accordingly, the number of bits 
required to represent the original image data is reduced. 
The image is therefore said to have been compressed. 

Problems occur during compression, however, when the 
digital filters operate at the boundaries of the data 

40 values. For example, when the high pass digital filter 
generating the high pass component begins generating high 
pass data values of octave 0 at the left hand side of the 
original image data, some of the filter inputs required by 
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the filter do not exist. 

Figure 5 illustrates the four data values required by 
a four coefficient high pass digital filter G in order to 
generate the first high pass data value G 0 of octave 0, As 
5 shown in Figure 5, data values D l# D 2/ D 3 and D 4 are 

required to generate the second high pass data value of 
octave 0, data value Gj . In order to generate the first 
high pass component output data value G 0 , on the other 
hand, data values D. lf D 0 , D w and D 2 are required. Data 
10 value D., does not, however, exist in the original image 
data . 

Several techniques have been developed in an attempt 
to solve the problem of the digital filter extending 
beyond the boundaries of the image data being transformed, 

15 In one technique, called zero padding , the nonexistent 
data values outside the image are simply assumed to be 
zeros. This may result in discontinuities at the 
boundary , however, where an object in the image would 
otherwise have extended beyond the image boundary but 

2 0 where the assumed zeros cause an abrupt truncation of the 
object at the boundary. In another technique, called 
circular convolution, the two dimensional multi-octave 
transform can be expressed in terms of one dimensional 
finite convolutions. Circular convolution joins the ends 

25 of the data together. This introduces a false 

discontinuity at the join but the problem of data values 
extending beyond the image boundaries no longer exists. 
In another technique, called symmetric circular 
convolution, the image data at each data boundary is 

30 mirrored. A signal such as a ramp, for example, will 
become a peak when it is mirrored. In another technique, 
called doubly symmetric circular convolution, the data is 
not only mirrored spatially but the values are also 
mirrored about the boundary value. This method attempts 

35 to maintain continuity of both the signal and its first 
derivative but requires more computation for the extra 
mirror because the mirrored values must be pre-calculated 
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before convolution. 

Figure 6 illustrates yet another technique which has 
been developed to solve the boundary problem. According 
to chis technique, the high and low pass digital filters 
5 are moved through the data values in a snake-like pattern 
in order to eliminate image boundaries in the image data. 
After the initial one dimensional convolution, the image 
contains alternating columns of low and high pass 
information. By snaking through the low pass sub-band 

10 before the high pass, only two discontinuities are 

introduced. This snaking technique, however, requires 
reversing the digital filter coefficients on alternate 
rows as the filter moves through the image data. This 
changing of filter coefficients as well as the requirement 

15 to change the direction of movement of the digital filters 
through various blocks of data values makes the snaking 
technique difficult to implement. Accordingly, an easily 
implemented method for solving the boundary problem is 
sought which can be used in data compression and 

20 decompression. 

Not only does the transformation result in problems 
at the boundaries of the image data, but the transforma- 
tion itself typically requires a large number of complex 
computations and/ or data rearrangements. The time 

2 5 required to compress and decompress an image of data 

values can therefore be significant. Moreover, the cost 
of associated hardware required to perform the involved 
computations of the forward transform and the inverse 
transform may be so high that the transform method cannot 

3 0 be used in cost-sensitive applications. A compression and 

decompression method is therefore sought that not only 
successfully handles the boundary problems associated with 
the forward transform and inverse transform but also is 
efficiently and inexpensively implementable in hardware 
3 5 and/or software. The computational complexity of the 
method should therefore be low. 

In addition to transformation and encoding, even 
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further compression is possible. A method known as tree 
encoding may, for example, be employed. Moreover, a 
method called quantization can be employed to further 
compress the data. Tree encoding and quantization are 
5 described in various texts and articles including "Image 
Compression using the 2-D Wavelet Transform" by A.S. Lewis 
and G. Knowles, published in IEZE Transactions on Image 
Processing, April 1992. Furthermore, video data which 
comprises sequences of images can be compressed by taking 

10 advantage of the similarities between successive images. 
Where a portion of successive images does not change from 
one image to the next, the portion of the first image can 
be used for the next image, thereby reducing the number of 
bits necessary to represent the sequence of images. 

15 JPEG (Joint Photographies Experts Group) is- an 

international standard for still-images which typically 
achieves about a 10:1 compression ratios for monochrome 
images and 15:1 compression ratios for color images. The 
JPEG standard employs a combination of a type of Fourier 

20 transform, known as the discrete-cosine transform, in 
combination with quantization and a Huffman-like code. 
MPEG1 (Motion Picture Experts Group) and MPEG2 are two 
international video compression standards. MPEG2 is a 
standard which is still evolving which is targeted for 

25 broadcast television. MPEG2 allows the picture quality to 
be adjusted to allow more television information to be 
transmitted, e.g., on a given coaxial cable. H.261 is 
another video standard based on the discrete-cosine 
transform. H.261 also varies the amount of compression 

30 depending on the data rate required. 

Compression standards such as JPEG, MPEG1, MPEG2 and 
H.261 are optimized to minimize the signal to noise ratio 
of the error between the original and the reconstructed 
image. Due to this optimization, these methods are very 

35 complex. Chips implementing MPEG1, for example, may be 
costly and require as many as 1.5 million transistors. 
These methods only partially take advantage of the fact 
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that the human visual system is quite insensitive to 
signal to noise ratio. Accordingly, some of the 
complexity inherent in these standards is wasted on the 
human eye. Moreover, because these standards encode by 
5 areas of the image, they are not particularly sensitive to 
edge-type information which is of high importance to the 
human visual system. In view of these maladaptions of 
current compression standards to the characteristics of 
the human visual system, a new compression and 

10 decompression method is sought which handles the above- 
described boundary problem and which takes advantage of 
the fact that the human visual system is more sensitive to 
edge information than signal to noise ratio so that the 
complexity and cost of implementing the method can be 

15 reduced. 

SUMMARY 

A compression and decompression method using wavelet 
decomposition, frequency based tree encoding, tree based 
motion encoding, frequency weighted quantization, Huffman 

20 encoding, and tree based activity estimation for bit rate 
control is disclosed. Forward and inverse quasi-perfect 
reconstruction transforms are used to generate the wavelet 
decomposition and to reconstruct data values close to the 
original data values. The forward and inverse quasi- 

25 perfect reconstruction transforms utilize special filters 
at the boundaries of the data being transformed and/or 
inverse transformed to solve the above-mentioned boundary 
problem. 

In accordance with some embodiments of the present 
30 invention, a decompression method uses four coefficient 
inverse perfect reconstruction digital filters. The 
coefficients of these inverse perfect reconstruction 
digital filters require a small number of additions to 
implement thereby enabling rapid decompression in software 
3 5 executing on a general purpose digital computer having a 
microprocessor. The method partially inverse transforms a 
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sub-band decomposition to generate a small low frequency 
component image. This small image is expanded in one 
dimension by performing interpolation on the rows of the 
small image and is expanded in a second dimension by 
5 replicating rows of the interpolated small image. 
Transformed chrominance data values are inverse 
transformed using inverse perfect reconstruction digital 
filters having a fewer number of coefficients than the 
inverse perfect reconstruction digital filters used to 

10 inverse transform the corresponding transformed luminance 
data values. In one embodiment, two coefficient Haar 
digital filters are used as the inverse perfect 
reconstruction digital filters which inverse transform 
transformed chrominance data values. Variable-length 

15 tokens are used in the compressed data stream to indicate 
changes in encoding methods used to encode data values in 
the compressed data stream* 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1-4 (Prior Art) are diagrams illustrating a 
20 sub-band decomposition of an image. 

Figure 5 (Prior Art) is a diagram illustrating a 
boundary problem associated with the generation of prior 
art sub-band decompositions. 

Figure 6 (Prior Art) is a diagram illustrating a 
25 solution to the boundary problem associated with the 
generation of prior art sub-band decompositions. 

Figure 7 is a diagram illustrating a one-dimensional 
decomposition. 

Figures 8 and 9 are diagrams illustrating the 
30 separation of an input signal into a high pass component 
and a low pass component. 

Figures 10, 11, 14 and 15 are diagrams illustrating a 
transformation in accordance with one embodiment of the 
present invention. 
35 Figures 12 and 13 are diagrams illustrating the 

operation of high pass and low pass forward transform 
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digital filters in accordance with one embodiment of the 
present invention. 

Figure 16 is a diagram of a two-dimensional matrix of 
original data values in accordance with one embodiment of 
5 the present invention. 

Figure 17 is a diagram of the two-dimensional matrix 
of Figure 16 after one octave of forward transform in 
accordance with one embodiment of the present invention. 

Figure 18 is a diagram of the two-dimensional matrix 
10 of Figure 16 after two octaves of forward transform in 
accordance with one embodiment of the present invention. 

Figures 19 and 20 are diagrams illustrating a 
boundary problem solved in accordance with one embodiment 
of the present invention. 
15 Figure 21 is a diagram illustrating the operation of 

boundary forward transform digital filters in accordance 
with one embodiment of the present invention. 

Figure 22 is a diagram illustrating the operation of 
start and end inverse transform digital filters in 
20 accordance with one embodiment of the present invention. 

Figure 23 is a diagram illustrating a one-dimensional 
tree structure in accordance one embodiment of the present 
invention. 

Figure 2 4A-D are diagrams illustrating the recursive 
25 filtering of data values to generate a one-dimensional 
decomposition corresponding with the one-dimensional tree 
structure of Figure 23. 

Figure 25 is a diagram of a two-dimensional tree 
structure of two-by-two blocks of data values in 
3 0 accordance with one embodiment of the present invention. 

Figure 2 6 is a pictorial representation of the data 
values of the two-dimension tree structure of Figure 25. 

Figures 27-29 are diagrams illustrating a method and 
apparatus for determining the addresses of data values of 
35 a tree structure in accordance with one embodiment of the 
present invention . 

Figure 30 and 31 are diagrams illustrating a 



WO 94/23385 



PCT/GB94/00677 



- 13 - 

quantization of transformed data values in accordance with 
one embodiment of the present invention. 

Figures 3 2 and 3 3 are diagrams illustrating the 
sensitivity of the human eye to spatial frequency. 
5 Figures 34 is a diagram illustrating the distribution 

of high pass component data values in a four octave 
wavelet decomposition of the test image Lenna. 

Figure 35 is a diagram illustrating the distribution 
of data values of the test image Lenna before wavelet 
10 transformation. 

Figure 36 is a block diagram illustrating a video 
encoder and a video decoder in accordance with one 
embodiment of the present invention. 

Figure 37 is a diagram illustrating modes of the 
15 video encoder and video decoder of Figure 36 and the 
corresponding token values. 

Figure 38 is a diagram illustrating how various flags 
combine to generate a new mode when the inherited mode is 
send in accordance with one embodiment of the present 
20 invention. 

Figures 39-40 are diagrams of a black box on a white 
background illustrating motion. 

Figures 41-43 are one-dimensional tree structures 
corresponding to the motion of an edge illustrated in 
25 Figures 39-40. 

Figure 44 is a diagram illustrating variable-length 
tokens in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODTMPMTfi 
30 QUASI-PERFECT RECONSTRUCTION FILTERS 

The wavelet transform was introduced by Jean Morlet 
in 1984 to overcome problems encountered in analyzing 
geological signals. See "Cycle-octave and Related 
Transforms In Seismic Signal Analysis" , Goupillaud, 
35 Grossman and Morlet, Geoexploration, vol. 23, 1984. Since 
then, the wavelet transform has been a new and exciting 
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method of analyzing signals and has already been applied 
to a wide range of tasks such as quantum mechanics and 
signal processing: The wavelet transform has a number of 
advantages over more traditional Fourier techniques 
5 principally used today in the analysis of signals . The 
wavelet transform and the high and low pass four 
coefficient quasi-perfect reconstruction filters of the 
present invention are therefore described by relating them 
to the windowed Fourier transform. 

10 The windowed Fourier transform is the principle 

transform used today to analyze the spectral components of 
a signal. The Fourier transform decomposes a signal under 
analysis into a set of complex sinusoidal basis functions. 
The resulting Fourier series can be interpreted as the 

15 frequency spectra of the signal. The continuous Fourier 
transform is defined as follows: 



Where f (t) is the time domain signal under analysis and 
F(o>) is the Fourier transform of the signal under 

20 analysis. Although many applications require an estimate 
of the spectral content of an input signal, the above 
formula is impractical for most systems. In order to cal- 
culate the Fourier transform, the input signal f(t) must 
be defined for all values of time t, whereas in most 

25 practical systems, f(t) is only defined over a finite 
range of time. 

Several methods have therefore been devised to 
transform the finite input signal into an infinite signal 
so that the Fourier transform can be applied. The 

30 windowed Fourier transform is one such solution. The 
windowed Fourier transform is defined as follows: 




(equ. 1) 




( equ . 2 ) 



Where f(t) is the time domain signal under analysis, 
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F w (o),t) is the windowed Fourier transform of the time 
domain signal under analysis, and v(t) is the windowing 
function. The windowing function is usually chosen to be 
zero outside an interval of finite length. Alternatively, 
5 as the spectral content of the input f(t) varies with 
time, the input signal can be examined by performing the 
transform at time t using a more local window function. 
In either case, the output transform is the convolution of 
the window function and the signal under analysis so that 

10 the spectra of the window itself is present in the 

transform results. Consequently, the windowing function 
is chosen to minimize this effect. Looking at this 
technique from another viewpoint, the basis functions of a 
windowed Fourier transform are not complex sinusoids but 

15 rather are windowed complex sinusoids. Dennis Gabor used 
a real Gaussian function in conjunction with sinusoids of 
varying frequencies to produce a complete set of basis 
functions (known as Gabor functions) with which to analyze 
a signal. For a locality given by the effective width of 

20 the Gaussian function, the sinusoidal frequency is varied 
such that the entire spectrum is covered. 

The wavelet transform decomposes a signal into a set 
of basis functions that can be nearly local in both 
frequency and time. This is achieved by translating and 

25 dilating a function ¥(t) that has spatial and spectral 
locality to form a set of basis functions: 



wherein s and u are real numbers and are the variables of 
the transform. The function ¥(t) is called the wavelet. 



>/i*<s<c-u)) 



(equ. 3) 



30 



The continuous wavelet transform of a signal under 
analysis is defined as follows: 




(equ. 4) 



Where f (t) is the time domain signal under analysis, 
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W(s / u) is its wavelet transform, * is the wavelet, s is 
the positive dilation factor and u is the scaled 
translation distance. The spatial and spectral locality 
of the wavelet transform is dependent on the character- 
5 istics of the wavelet. 

Because the signal under analysis in the compression 
of digitally sampled images has finite length, the 
discrete counterpart of the continuous wavelet transform 
is used. The wavelet transform performs a multiresolution 

10 decomposition based on a sequence of resolutions often 
referred to as "octaves". The frequencies of consecutive 
octaves vary uniformly on a logarithmic frequency scale. 
This logarithmic scale can be selected so that consecutive 
octaves differ by a factor of two in frequency. The basis 

15 functions are: 

{yJ(x-2'Jn)} for (j,n)€Z 2 (equ. 5) 

where Z is the set of all integers, Z 2 - {(j,n) : j,n e Z}, 
and y\?Hx) = J2? i|r <2' x) . 

In a sampled system, a resolution r signifies that 

20 the signal under analysis has been sampled at r samples 
per unit length. A multiresolution analysis studies an 
input signal at a number of resolutions, which in the case 
of the present invention is the sequence r = 2 j where 
j € Z. The difference in frequency between consecutive 

25 octaves therefore varies by a factor of two. 

Stephane Mallat formalized the relationship between 
wavelet transforms and multiresolution analysis by first 
defining a multiresolution space sequence {V i } j€Z/ where Vj 
is the set of all possible approximated signals at 

3 0 resolution 2 j . He then showed that an orthonormal basis 
for Vj can be constructed by (x-2 j n) } o€Z . <p(x) is called 
the scaling function where for any jeZ, & ix) =J2*$ (2 j x) . 
He then showed that a signal f (x) can be approximated at a 
resolution 2 j by the set of samples: 
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Sj = {^<f^i>} ntz (equ. 6) 

where <f.g>=f m f(x)g(x)dx, where f, gzL 2 (R) , 
the set cf square integrable functions on R. This is 
equivalent to convolving the signal f(x) with the scaling 
5 function <^(-x) at a sampling rate of 2 j . However, this 
representation is highly redundant because Vj C V j+I , jez. 
It would be more efficient to generate a sequence of 
multiresolution detail signals Oj which represents the 
difference information between successive resolutions 
10 O^Vj » Vj+, where Oj is orthogonal to Vj. Mallat proved that 
there exists a function *(x) called the wavelet where: 

VHx) « v^t|r(2^x) (equ. 7) 

such that {**(x-2 :i n) } 0i2 is an orthonormal basis of Oj and 
{^(x-^n) }, (j,n)€Z 2 , is an orthonormal basis of L 2 (R) . 
15 The detail signal at resolution 2 J +' is represented by the 
set of data values: 

Nj-lfi? (equ. 8) 

which is equivalent to convolving the signal f (x) with the 
wavelet ¥*(-x) at a sampling rate of 2 J . 

20 Hence, the original signal f (x) can be completely 

represented by the sets of data values (S,, (Nj) J<j<-1) , 
where J<0 gives the number of octaves. This 
representation in the form of data values is known as the 
discrete wavelet decomposition. The Sj notation used by 

25 Mallat refers to recursively low pass filter values of the 
original signal. S 0 corresponds to the original data 
values D. S., corresponds to the H data values from the 
low pass filter. N, corresponds to the G data values from 
the high pass filter. S. 7 corresponds to the next low pass 

3 0 filtered values from the previous H sub-band. N 2 

corresponds to the next high pass filtered values from the 
previous H sub-band. 

If the sampling patterns of the discrete windowed 
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Fourier transform and the discrete wavelet transform are 
compared while maintaining the spatial locality of the 
highest frequency sample for both transforms, then the 
efficiency of the discrete wavelet decomposition is 
5 revealed. The window Fourier transform produces a linear 
sampling grid, each data value being a constant spatial 
distance or a constant frequency away from its neighbor* 
The result is a heavy over-sampling of the lower 
frequencies. The wavelet transform, in contrast, samples 

10 each of its octave wide frequency bands at the minimum 

rate such that no redundant information is introduced into 
the discrete wavelet decomposition. The wavelet transform 
is able to achieve highly local spatial sampling at high 
frequencies by the use of octave wide frequency bands. At 

15 low frequencies, spectral locality takes precedence over 
spatial locality. 

Figure 7 illustrates the spatial and spectral 
locality of a sequence of sampled data values. The box 
surrounding a data value represents the spatial and 

20 spectral locality of the data value. The regions of 
Figure 7 are presented for explanation purposes. In 
reality there is some overlap and aliasing between 
adjacent data values, the characteristics of which are 
determined by the particular wavelet function used. 

25 Mallat showed the wavelet transform can be computed 

with a pyramid technique, where only two filters are used. 
Using this technique, S } and Nj are calculated from S i+I , S } 
being used as the input for the next octave of 
decomposition. A low pass filter H: 

30 bin) - -» = «t>; 1 ,^> (equ. 9) 

Mallat showed that Sj can be calculated by convolving from 
S^, with H and keeping every other output (i.e. sub- 
sampling by a factor of 2). 

A method for calculating Nj from S j+l can also be 
35 derived. This method involves convolving S j+t with a high 
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pass filter G and sub-sampling by a factor of 2. The high 
pass filter G is defined by the following coefficients: 

g(n) « h(l-n) (equ. 10) 

The relationship between the H and G filters results 
5 in a large saving when the filters are implemented in 
hardware. 

Figures 8 and 9 illustrate that these two filters H 
and G form a complementary pair that split an input signal 
into two half band output signals. Both the high and the 

10 low pass outputs can be sub-sampled by a factor of two 
without corrupting the high frequency information because 
any aliasing introduced by the sub-sampling will be 
corrected in the reconstruction. There are the same 
number of filtered data values as there are original image 

15 data values. 

The particular wavelet which is best in analyzing a 
signal under analysis is heavily dependent on the 
characteristics of the signal under analysis. The closer 
the wavelet resembles the features of the signal, the more 

20 efficient the wavelet representation of the signal will 
be. In addition, reconstruction errors introduced by 
quantization resemble the wavelet* Typically, the amount 
of aliasing varies with spatial support (the number of 
coefficients of the wavelet filters) . Long wavelets can 

25 be constructed such that aliasing between adjacent octave 
bands is minimized. However, the spatial equivalent of 
aliasing, overlap, increases with filter length. 
Conversely, short wavelets have little or no overlap 
spatially but exhibit large amounts of aliasing in the 

30 frequency domain. To properly determine the suitability 
of a wavelet for a particular application, these factors 
of size and shape must be considered. 

To apply the wavelet transform to image processing, 
the present invention employs a particular wavelet called 

35 the four coefficient Daubechies wavelet. Because the four 
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coefficient Daubechies wavelet has only four coefficients, 
it is very short- This is well-suited for analyzing 
important image features such as object edges. Edges by 
definition are spatially local discontinuities. Edges 
5 often consist of a wide spectral range which, when 
filtered through a high pass filter, give rise to 
relatively larger filtered outputs only when the analysis 
filter coincides with the edge. When the analysis filter 
does not coincide with the edge, relatively smaller 

10 filtered outputs are output by the filter. The shorter 
the analysis filter used, the more finely the spatial 
position of the edge is resolved. Longer filters produce 
more of the relatively larger data values to represent an 
edge. The shortness of the filter also makes the 

15 transform calculation relatively inexpensive to implement 
compared with that of longer filters or image 
transformations such as the Fourier or discrete cosine 
transforms. The four coefficient Daubechies wavelet was 
selected for use only after a careful analysis of both its 

20 spatial and aliasing characteristics. Longer wavelets 
such as the six coefficient Daubechies wavelet could, 
however, also be used if a more complex implementation 
were acceptable. Short filters such as the two 
coefficients Haar wavelet could also be used if the 

25 attendant high levels of noise were acceptable. 

The true coefficients of the four coefficient 
Daubechies wavelet are: 

The low pass four coefficient Daubechies digital 
30 filter is given by: 

h|«£) = aD(x-l) + bD(x) + cD(x+l) - dD(x+2) (equ. 12) 

The high pass four coefficient Daubechies digital 
filter is given by: 
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G^-|j = dD(x-l) + cD(x) - bD(x+l) + aD(x+2) (equ. 13) 

In equations 12 and 13, D(x-l) , D(x), D(x+1) and D(x+2) 
are four consecutive data values. h|-^| and are true 

perfect reconstruction filters , i.e. the inverse transform 
5 perfectly reconstructs the original data. For example, 
when the filters operate on data values D(l) , D(2) , D(3) 
and D(4), outputs H(l) and G(l) are generated. Index x in 
this case would be 2. Due to the presence of the as 
the index for the filters H and G, the values of x can 

10 only be even integers. 

To simplify the computational complexity involved in 
performing the transformation on real data, the 
coefficients of the four coefficient Oaubechies filter 
which are non-rational numbers are converted into rational 

15 numbers which can be efficiently implemented in software 
or hardware. Floating point coefficients are not used 
because performing floating point arithmetic is time 
consuming and expensive when implemented in software or 
hardware . 

20 To convert the four Daubechies coefficients for 

implementation , three relationships of the coefficients a, 
b, c and d are important. In order for the H filter to 
have unity gain, the following equation must hold: 

a + b + c- d-1 (equ. 14) 

25 In order for the G filter to reject all zero frequency 
components in the input data values, the following 
equation must hold: 

a-b + c + d = 0 (equ. 15) 

In order for the resulting H and G filters to be able to 
3 0 generate a decomposition which is perfectly reconstruct - 
ible into the original image data the following equation 
must hold: 
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ac - bd = 0 



(equ. 16) 



True four coefficient Daubechies filters satisfy the above 
three equations 14, 15, and 16. However, when the 
coefficients of the true low and high pass four 
5 coefficient Daubechies filters are converted for 

implementation, at least one of the three relationships 
must be broken. In the preferred embodiment, unity gain 
and the rejection of all zero frequency components are 
maintained • It is the third relationship of equation 16 

10 that is compromised. Perfect reconstruction is 

compromised because the process of compressing image data 
itself inherently introduces some noise due to the tree 
coding and quantization of the present invention. The 
reconstructed data values therefore necessarily involve 

15 noise when a real-world image is compressed and then 

reconstructed. We define filters which satisfy equations 
14, and 15 and approximately satisfy equation 16, 
quasi-perfect reconstruction filters. 

Table 2 illustrates a process of converting the 

20 coefficients a, b, c and d for implementation. 

a - 1 » .3415(32) - 10.92 
8 

b = 3 V* = .5915(32) = 18.92 
8 

C = 3 "/^ = .1585(32) = 5.072 
8 

25 d = = .0915(32) = 2.928 

8 

Table 2 

The true four coefficient Daubechies filter coefficients 
are listed in the left hand column of Table 2. In the 
next column to the right, the true coefficients are shown 
30 rounded to four places beyond the decimal point. The 



32 
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32 
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32 
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32 
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rounded coefficients are scaled by a factor of 32 to 
achieve the values in the next column to the right. From 
each value in the third column, an integer value is 
selected. Which integers are selected has a dramatic 
5 effect on the complexity of the software or hardware which 
compresses the image data. The selected integers are 
divided by 3 2 so that the scaling by 32 shown in the 
second column does not change the values of the resulting 
converted coefficients. 

10 in selecting the integers for the fourth column, the 

relationship of the three equations 14, 15 and 16 are 
observed. In the case of a - 11/32, b = 19/32, c = 5/32 
and d = 3/32, the relationships a+b+c-d=l and a-b+c+d^o 
both are maintained. Because the converted coefficients 

15 in the rightmost column of Table 2 are quite close to the 
true coefficient values in the leftmost column, the 
resulting four coefficient filters based on coefficients 
a, b, c and d allow near perfect reconstruction, on a 
typical 640 by 480 image, the error between the original 

20 and reconstructed data values after forward and then 

inverse transformation has been experimentally verified to 
exceed 50 dB. 

The resulting high pass four coefficient quasi- 
Daubechies filter is: 

25 H(|) = iiD(x-l) + i|D(x) + £D(X+1) - £D(X+2) (equ. 17) 

The resulting low pass four coefficient quasi-Daubechies 
filter is: 

G(f) = -£D(x-l) + ^D(x) - £D(x+l) + j|D(x+2) (equ. 18) 

Because the high and low pass four coefficient quasi- 
3 0 Daubechies filters satisfy equations 14 and 15 and 

approximately satisfy equation 16, the high and low pass 
four coefficient quasi-Daubechies filters are quasi- 
perfect reconstruction filters. 
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Note that the particular converted coefficients of 
the quasi-Daubechies filters of equations 17 and 18 result 
in significant computational simplicity when 
implementation is either software and/or hardware. 
5 Multiplications and divisions by factors of two such as 
multiplications and divisions by 32 are relatively simple 
to perform. In either hardware or software, a 
multiplication by 2 or a division by 2 can be realized by 
a shift. Because the data values being operated on by the 

10 digital filter already exist in storage when the filter is 
implemented in a typical system, the shifting of this data 
after the data has been read from storage requires little 
additional computational overhead. Similarly, changing 
the sign of a quantity involves little additional 

15 overhead. In contrast, multiplication and division by 
numbers that are not a power of 2 require significant 
overhead to implement in both software and hardware. The 
selection of the coefficients in equations 17 and 18 
allows H(x) and G(x) to be calculated with only additions 

20 and shifts. In other words, all multiplications and 

divisions are performed without multiplying or dividing by 
a number which is not a power of 2. Due to the digital 
filter sequencing through the data values, pipelining 
techniques can also be employed to reduce the number of 

25 adds further by using the sums or differences computed 
when the filters were operating on prior data values. 

Moreover, the magnitudes of the inverse transform 
filter coefficients are the same as those of the transform 
filter itself. As described further below, only the order 

30 and signs of the coefficients are changed. This reduces 
the effective number of multiplications which must be 
performed by a factor of two when the same hardware or 
software implementation is to be used for both the forward 
and inverse transform. The fact that the signal being 

3 5 analyzed is being sub-sampled reduces the number of 
additions by a factor of two because summations are 
required only on the reading of every other sample. The 
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effective number of filters is therefore only one to both 
transform the data into the decomposition and to inverse 
transform the decomposition back into the image data. 

IMAGE COMPRESSION AND DECOMPRESSION USING THE 
5 QUASI -PERFECT RECONSTRUCTION TRANSFORM 

Color images can be decomposed by treating each Red- 
Green-Blue (or more usually each Luminance-Chrominance- 
Chrominance channel) as a separate image. In the case of 
Luminance-Chrominance-Chrominance (YUV or YIQ) images the 

10 chrominance components may already have been sub-sampled. 
It may be desirable therefore, to transform the 
chrominance channels through a different number of octaves 
than the luminance channel. The eye is less sensitive to 
chrominance at high spatial frequency and therefore these 

15 channels can be sub-sampled without loss of perceived 
quality in the output image. Typically these chrominance 
channels are sub-sampled by a factor of two in each 
dimension so that they together take only 50 percent of 
the bandwidth of the luminance channel. When implementing 

20 an image compression technique, the chrominance channels 
are usually treated the same way as the luminance channel. 
The compression technique is applied to the three channels 
independently. This approach is reasonable except in the 
special cases where very high compression ratios and very 

25 high quality output are required. To squeeze the last 
remaining bits from a compression technique or to achieve 
more exacting quality criteria, knowledge of how the 
chrominance rather than luminance values are perceived by 
the human visual system can be applied to improve the 

3 0 performance of the compression technique by better 
matching it with the human visual system. 

Figure 10 is an illustration of a two dimensional 
matrix of data values. There are rows of data values 
extending in the horizontal dimension and there are 

3 5 columns of data values extending in the vertical 

dimension* Each of the data values may, for example, be 
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an 8-bit binary number of image pixel information such as 
the luminance value of a pixel. The data values of Figure 
10 represent an image of a black box 100 on a white 
background 101. 
5 To transform the data values of the image of Figure 

10 in accordance with one aspect of the present invention, 
a high pass four coefficient quasi-Daubechies digital 
filter is run across the data values horizontally, row by 
row, to result in a block 102 of high pass output values G 

10 shown in Figure 11 . The width of the block 102 of high 
pass output values in Figure 11 is half the width of the 
original matrix of data values in Figure 10 because the 
high pass four coefficient quasi-Daubechies digital filter 
is moved across the rows of the data values by twos. 

15 Because only one additional digital filter output is 

generated for each additional two data values processed by 
the digital filter, the data values of Figure 10 are said 
to have been sub-sampled by a factor of two. 

Figure 12 illustrates the sub-sampling performed by 

20 the high pass digital filter. High pass output Gj is 

generated by the high pass digital filter from data values 
D lr D 2 , D 3 and D 4 . The next high pass output generated, 
output G 2 , is generated by the high pass digital filter 
from data values D 3 , D 4 , D 5 and D 6 . The high pass digital 

25 filter therefore moves two data values to the right for 
each additional high pass output generated. 

A low pass four coefficient quasi-Daubechies digital 
filter is also run across the data values horizontally, 
row by row, to generate H block 103 of the low pass 

30 outputs shown in Figure 11. This block 103 is generated 
by sub-sampling the data values of Figure 10 in the same 
way the block 102 was generated. The H and G notation for 
the low and high pass filter outputs respectively is used 
as opposed to the S } and notation used by Mallat to 

3 5 simplify the description of the two-dimensional wavelet 
transform. 

Figure 13 illustrates the sub-sampling of the low 
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pass digital filter. Low pass output H { is generated by 
the low pass digital filter from data values D 2 , D 3 and 
D 4 . The next low pass output generated, output H 2f is 
generated by the low pass digital filter from data values 
5 D 3 , D 4 , D 5 and D 6 . The low pass digital filter therefore 
moves two data values to the right for each additional low 
pass output generated. 

After the high and low pass four coefficient quasi- 
Daubechies digital filters have generated blocks 102 and 

10 103, the high and low pass four coefficient quasi- 
Daubechies digital filters are run down the columns of 
blocks 102 and 103, The values in blocks 102 and 103 are 
therefore sub-sampled again. The high pass four 
coefficient quasi-Daubechies digital filter generates 

15 blocks 104 and 105. The low pass four coefficient quasi- 
Daubechies digital filter generates blocks 106 and 107. 
The resulting four blocks 104-107 are shown in Figure 14. 
Block 106 is the low frequency component of the original 
image data. Blocks 107, 104 and 105 comprise the high 

20 frequency component of the original image data. Block 106 
is denoted block HH. Block 107 is denoted block GH. 
Block 104 is denoted block HG. Block 105 is denoted block 
GG. 

This process of running the high and low pass four 
25 coefficient quasi-Daubechies digital filters across data 
values both horizontally and vertically to decompose data 
values into high and low frequency components is then 
repeated using the data values of the HH block 106 as 
input data values. The result is shown in Figure 15. 
3 0 Block 108 is the low frequency component and is denoted 
block HHHH. Blocks 109, 110 and 111 comprise octave 1 of 
the high frequency component and are denoted HHHG, HHGH, 
HHGG, respectively. Blocks HG, GH and GG comprise octave 
0 of the high frequency component. 
3 5 Although this recursive decomposition process is only 

repeated twice to produce high pass component octaves 0 
and 1 in the example illustrated in connection with 
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Figures 10-15, other numbers of recursive decomposition 
steps are possible. Recursively decomposing the original 
data values into octaves 0, 1, 2 and 3 has been found to 
result in satisfactory results for most still image data 
5 and recursively decomposing the original data into octaves 
0, 1, and 2 has been found to result in satisfactory 
results for most video image data. 

Moreover, the horizontal and subsequent vertical 
operation of the high and low pass filters can also be 

10 reversed. The horizontal and subsequent vertical sequence 
is explained in connection with this example merely for 
instructional purposes. The filters can be moved in the 
vertical direction and then in the horizontal direction. 
Alternatively, other sequences and dimensions of moving 

15 the digital filters through the data values to be 
processed is possible. 

It is also to be understood that if the original 
image data values are initially arrayed in a two 
dimensional block as shown in Figure 10, then the 

20 processing of the original image data values by the high 
and low pass filters would not necessarily result in the 
HH values being located all in an upper right hand 
quadrant as is shown in Figure 14. To the contrary, 
depending on where the generated HH values are written, 

2 5 the HH data values can be spread throughout a block. The 

locations of the HH values are, however, determinable. 
The HH values are merely illustrated in Figure 14 as being 
located all in the upper lefthand quadrant for ease of 
illustration and explanation. 
30 Figure 16 is an illustration showing one possible 

twelve-by-twelve organization of original image data 
values in a two dimensional array. Figure 16 corresponds 
with Figure 10. The location in the array of each data 
value is determined by a row number and column number. A 

3 5 row number and column number of a data value may, for 

example, correspond with a row address and column address 
in an addressed storage medium. This addressed storage 
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medium may, for example, be a semiconductor memory, a 
magnetic storage medium, or an optical storage medium. 
The row and column may, for example, also correspond with 
a pixel location including a location of a pixel on a 
5 cathode-ray tube or on a flat panel display. 

Figure 17 is an illustration showing the state of the 
two dimensional array after a one octave decomposition. 
The HH low frequency components are dispersed throughout 
the two dimensional array as are the HG values, the GH 

10 values, and the GG values. The subscripts attached to the 
various data values in Figure 17 denote the row and column 
location of the particular data value as represented in 
the arrangement illustrated in Figure 14. HHqo, HHo t , HH^, 
HHq3, HHo* and HHq,, for example, are six data values which 

IS correspond with the top row of data values in HH block 106 
of Figure 14. HHqo, HH l0 , HH^, HH*, HH* and HHjo, for 
example, are six data values which correspond with the 
leftmost column of data values in HH block 106 of Figure 
14. 

20 When the high and the low pass forward transform 

digital filters operate on the four data values D 0l , D^, 
and D w of Figure 16, the output of the low pass forward 
transform digital filter is written to location row 0 
column 2 and the output of the high pass forward transform 

25 digital filter is written to location row 0 column 3. 
Next, the high and low pass forward transform digital 
filters are moved two locations to the right to operate on 
the data values D©, D w , and D^. The outputs of the low 
and high pass forward transform digital filters are 

3 0 written to locations row 0 column 4 and row 0 column 5, 
respectively. Accordingly, the outputs of the low and 
high frequency forward transform digital filters are 
output from the filters to form an interleaved sequence of 
low and high frequency component data values which 

3 5 overwrite the rows of data values in the two dimensional 
array. 

Similarly, when the low and high pass forward 
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transform digital filters operate on the four data values 
at locations column 0, rows 1 through 4, the output of the 
low pass forward transform digital filter is written to 
location column 0 row 2 . The output of the high pass 
5 forward transform digital filter is written to location 
column 0 row 3. Next the low and high pass forward 
transform digital filters are moved two locations downward 
to operate on the data values at locations column 0, rows 
3 through 6. The outputs of the low and high pass forward 

10 transform digital filters are written to locations column 
0 row 4 and column 0 row 5, respectively. Again, the 
outputs of the low and high pass forward transform digital 
filters are output from the filters in an interleaved 
fashion to overwrite the columns of the two dimensional 

15 array. 

Figure 18 is an illustration showing the state of the 
two dimensional array after a second octave decomposition. 
The HHHH low frequency components corresponding which 
block 108 of Figure 15 as well as the octave l high 
2 0 frequency components HHGH, HHHG and HHGG are dispersed 
throughout the two dimensional array. When the HH values 
HHo,, HHo, HHoj and HHo« of Figure 17 are processed by the 
low and high pass forward transform digital filters, the 
outputs are written to locations row 0 column 4 and row 0 

2 5 column 6, respectively. Similarly, when the values at 

locations column 0, rows 2, 4, 6 and 8 are processed by 
the low and high pass forward transform digital filters, 
the results are written to locations column 0 row 4 and 
column 0 row 6, respectively. The data values in Figure 

3 0 18 are referred to as transformed data values. The 

transformed data values are said to comprise the 
decomposition of the original image values. 

This method of reading data values, transforming the 
data values, and writing back the output of the filters is 
3 5 easily expanded to a two dimensional array of a very large 
size, only a relatively small number of locations is 
shown in the two dimensional array of Figures 10-18 for 
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ease of explanation and clarity of illustration. 

The transformed data values are reconverted back into 
image data values substantially equal to the original 
image data by carrying out a reverse process . This 
5 reverse process is called the inverse transform. Due to 
the interleaved nature of the decomposition data in Figure 
18, the two digital filters used to perform the inverse 
transform are called interleaved inverse transform digital 
filters. Odd data values are determined by an odd 

10 interleaved inverse digital filter 0. Even data values 
are determined by the even interleaved inverse transform 
digital filter E. 

The odd and even interleaved inverse digital filters 
can be determined from the low and high pass forward 

15 transform digital filters used in the forward transform 
because the coefficients of the odd interleaved inverse 
transform digital filters are related to the coefficients 
of the low and high pass forward transform filters. To 
determine the coefficients of the odd and even interleaved 

20 inverse transform digital filters, the coefficients of the 
low and high pass forward transform digital filters are 
reversed. Where the first , second, third and fourth 
coefficients of the low pass forward transform digital 
filter H of equation 17 are denoted a, b, c and -d, the 

25 first, second, third and fourth coefficients of a reversed 
filter H* are denoted -d, c, b and a. Similarly, where 
the first, second, third and fourth coefficients of the 
high pass forward transform digital filter G of equation 
18 are denoted d, c, -b and a, the first, second, third 

3 0 and fourth coefficients of a reverse filter G* are denoted 
a, -b, c and d. 

The first through the fourth coefficients of the even 
interleaved inverse transform digital filter E are the 
first coefficient of H*, the first coefficient of G*, the 

3 5 third coefficient of H*, and the third coefficient of G*. 
The coefficients of the even interleaved inverse transform 
digital filter E therefore are -d, a, b and c. In the 
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case of the low and high pass four coefficient quasi- 
Daubechies filters used in the transform where a=ii, b=», 
c=X and d=£, the even interleaved inverse transform 
digital filter is: 



D(2x) 

2 — &H(x-l). + ifG(x-l) + IfH(X) + JL G (x) (equ. 19) 



where H(x-i) , G(x-i), H (x) and G(x) are transformed data 
values of a decomposition to be inverse transformed. 

The first through the fourth coefficients of the odd 
interleaved inverse transform digital filter O are the 

10 second coefficient of H*, the second coefficient of g* , 
the fourth coefficient of h*, and the fourth coefficient 
of G*. The coefficients of the odd interleaved inverse 
transform digital filter 0 therefore are c, -b, a and d. 
In the case of the low and high pass four coefficient 

15 quasi-Daubechies filters used in the transform where 

C =TS and dsa -i7< odd interleaved inverse transform 
digital filter is: 

D(2x~l) 

2 - ^H(X-l) - 4|G(x-l) + ii H( x) + £G(X) (equ. 20) 

where H(x-i), G(x-i), H(x) and G(x) are data values of a 

20 decomposition to be inverse transformed. 

To inverse transform the transformed data values of 
Figure 18 into the data values of Figure 17, the HHHG, 
HHGG, HHGH and data values are inverse transformed with 
the HHHH data values to create the HH data values of 

25 Figure 17. This process corresponds with the inverse 
transformation of HHHG block 109, HHGH block 110, HHGG 
block ill, and HHHH block 108 of Figure 15 back into the 
HH data values of block 106 of Figure 14. The HG, GH and 
GG data values of Figure 18 are therefore not processed by 

30 the odd and even interleaved inverse transform digital 
filters in this step of the inverse transform. 
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In Figure 18, the odd interleaved inverse transform 
digital filter processes the values in locations column 0, 
rows 0, 2, 4 and 6 to generate the odd data value at 
location column 0 row 2 . The even interleaved inverse* 
5 transform digital filter data also processes the values in 
the same locations to generate the even data value at 
location column 0 row 4 . The odd and even interleaved 
inverse transform digital filters then process the values 
in locations column 0, rows 4, 6, 8 and A to generate the 
10 values at locations column 0 row 6 and column 0 row 8, 
respectively. Each of the six columns 0, 2, 6, 4, 8, 'and 
A of the values of Figure 18 are processed by the odd and 
even interleaved inverse transform digital filters in 
accordance with this process. 
15 The various locations are then processed again by the 

odd and even interleaved inverse transform digital 
filters, this time in the horizontal direction. The odd 
and even interleaved inverse transform digital filters 
process the values at locations row 0 columns 0, 2, 4 and 
20 6 to generate the values at locations row 0 column 2 and 
row 0 column 4, respectively. The odd and even 
interleaved inverse transform digital digital filters 
process the values at locations row 0 columns 4, 6, 8 and 
A to generate the values at locations row 0 column 6 and 
25 row 0 column 8, respectively. Each of the six rows 0, 2, 
4 and 8 and of values are processed by the even and odd 
interleaved inverse transform digital filters in 
accordance with this process. The result is the 
reconstruction shown in Figure 17. 
30 The even and odd interleaved inverse transform 

digital filters then process the values shown in Figure 17 
into the data values shown in Figure 16. This inverse 
transformation corresponds with the transformation of the 
HH block 106, the HG bock 104, the GH block 107 and the GG 
35 block 105 of Figure 14 into the single block of data value 
of Figure 10. The resulting reconstructed data values of 
Figure 16 are substantially equal to the original image 
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data values. 

Note, however, that in the forward transform of the 
data values of Figure 16 into the data values of Figure 17 
that the low and high pass four coefficient quasi- 
5 Daubechies digital filters cannot generate all the data 
values of Figure 17 due to the digital filters requiring 
data values which are not in the twelve by twelve matrix 
of data values of Figure 16. These additional data values 
are said to be beyond the "boundary" of the data values to 

10 be transformed. 

Figure 19 illustrates the high pass four coefficient 
quasi-Daubechies digital filter operating over the 
boundary to generate the G 0 data value. In order to 
generate the G 0 data value in the same fashion that the 

15 other high frequency G data values are generated, the high 
pass digital filter would require data values D A , D 0 , D, 
and Dj as inputs. Data value D. l# however, does not exist. 
Similarly, Figure 20 illustrates the low pass four 
coefficient quasi-Daubechies digital filter operating over 

20 the boundary to generate the Ho data value. In order to 
generate the Hq data value in the same fashion that the 
other low frequency H data values are generated, the low 
pass digital filter would require data values D m{0 D 0 , D, 
and Dj as inputs. Data value D.,, however, does not exist. 

25 The present invention solves this boundary problem by 

using additional quasi-Daubechies digital filters to 
generate the data values adjacent the boundary that would 
otherwise require the use of data values outside the 
boundary. There is a high pass "start" quasi-Daubechies 

30 forward transform digital filter G, which is used to 
generate the first high pass output G 0 . There is a low 
pass "start" quasi-Daubechies forward transform digital 
filter H, which is used to generate the first low pass 
output Hq. These start quasi-Daubechies forward transform 

35 digital filters are three coefficient filters rather than 
four coefficient filters and therefore require only three 
data values in order to generate an output. This allows 
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the start quasi-Daubechies forward transform digital 
filters to operate at the boundary and to generate the 
first forward transform data values without extending over 
the boundary, 

5 Figure 21 illustrates the low and high pass start 

quasi-Daubechies forward transform digital filters 
operating at the starting boundary of image data values D 0 
through D B . The three coefficient low and high pass start 
quasi-Daubechies forward transform digital filters operate 

10 on data values D 0 , D t and D 2 to generate outputs Ho and G 0 , 
respectively. H x , H 2 , H 3 and H4, on the other hand, are 
generated by the low pass four coefficient quasi- 
Daubechies forward transform digital filter and G,, G 2 , G 3 
and G 4 are generated by the high pass four coefficient 

15 quasi-Daubechies forward transform digital filter. 

A similar boundary problem is encountered at the end 
of the data values such as at the end of the data values 
of a row or a column of a two-dimensional array, if the 
low and high pass four coefficient quasi-Daubechies 

20 filters G and H are used at the boundary in the same 
fashion that they are in the middle of the data values, 
then the four coefficient quasi-Daubechies forward 
transform digital filters would have to extend over the 
end boundary to generate the last low and high pass 

2 5 outputs, respectively. 

The present invention solves this boundary problem by 
using additional quasi-Daubechies forward transform 
digital filters in order to generate the transformed data 
values adjacent the end boundary that would otherwise 

30 require the use of data outside the boundary. There is a 
low pass "end" quasi-Daubechies forward transform digital 
filter H e which is used to generate the last low pass 
output. There is a high pass "end" quasi-Daubechies 
forward transform digital filter G 0 which is used to 

35 generate the last high pass output. These two end quasi- 
Daubechies forward transform digital filters are three 
coefficient filters rather than four coefficient filters 
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and therefore require only three data values in order to 
generate an output. This allows the end quasi-Daubechies 
forward transform digital filters to operate at the 
boundary and to generate the last transform data values 
5 without extending over the boundary. 

Figure 21 illustrates two low and high pass end 
quasi-Daubechies forward transform digital filters 
operating at the end boundary of the image data. These 
three coefficient: low and high pass end quasi-Daubechies 

10 forward transform digital filters operate on data values 
D 9 , D A and D B to generate outputs H 5 and G 3 , respectively . 
This process of using the appropriate start or end low or 
high pass filter is used in performing the transformation 
at the beginning and at the end of each row and column of 

15 the data values to be transformed. 

The form of the low pass start quasi-Daubechies 
forward transform digital filter H, is determined by 
selecting a value of a hypothetical data value D., which 
would be outside the boundary and then determining the 

20 value of the four coefficient low pass quasi-Daubechies 
forward transform filter if that four coefficient forward 
transform filter were to extend beyond the boundary to the 
hypothetical data value in such a way as would be 
necessary to generate the first low pass output Hq. This 

25 hypothetical data value D. t outside the boundary can be 
chosen to have one of multiple different values. In some 
embodiments, the hypothetical data value D., has a value 
equal to the data value D 0 at the boundary. In some 
embodiments, the hypothetical data value D. t is set to zero 

30 regardless of the data value D 0 . The three coefficient low 
pass start quasi-Daubechies forward transform digital 
filter H, therefore has the form: 

Ho » Kl + bD 0 + cD, - dD, (equ. 21) 

where Kl is equal to the product aD. l# where D 0 is the first 
3 5 data value at the start boundary at the start of a 
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sequence of data values, and where a, b, c and d are the 
four coefficients of the four coefficient low pass quasi- 
Daubechies forward transform digital filter. If, for 
example, hypothetical data value D., is chosen to be equal 
5 to the data value D 0 adjacent but within the boundary, then 
Kl=aD 0 where a = 11/32 and D„ is the data value adjacent 
the boundary, equation 21 then becomes: 

Ho = (a+b)D 0 + CO, - dDj (equ. 22) 

The form of the high pass start quasi -Daubechies 
10 forward transform digital filter G, is determined by the 
same process using the same hypothetical data value D.,. 
The high pass start quasi-Daubechies forward transform 
digital filter G, therefore has the form: 

G 0 - K2 + cDo - bD, + aD, ( equ . 2 3) 

15 where K2 is equal to the product dD.,, where D 0 is the first 
data value at the boundary at the start of a sequence of 
data values, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
Daubechies forward transform digital filter. If 

20 hypothetical data value D., is chosen to be equal to D 0 , 
then equation 23 becomes: 

G 0 - (d + c)D 0 - bD, + aDj (equ. 24) 

The form of the low pass end quasi-Daubechies forward 
transform digital filter H, is determined in a similar way 

25 to the way the low pass start quasi-Daubechies forward 
transform digital filter is determined. A value of a data 
value D c is selected which would be outside the boundary. 
The value of the four coefficient low pass quasi- 
Daubechies forward transform digital filter is then 

30 determined as if that four coefficient filter were to 
extend beyond the boundary to data value D c in such a way 
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as to generate the last low pass output H 3 , The three 
coefficient low pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

H 5 » aD 9 + bD A + cD B - K3 (equ. 25) 

5 where K3 is equal to the product dD c , where D B is the last 
data value of a sequence of data values to be transformed, 
and where a, b, c and d are the four coefficients of the 
four coefficient low pass quasi-Daubechies filter. D B is 
the last data value in the particular sequence of data 
10 values of this example and is adjacent the end boundary. 
In the case where the hypothetical data value D c is chosen 
to be equal to the data value D B adjacent but within the 
end boundary, then K3=dD B and equation 25 becomes: 

H, « aD, + bD A + (c-dJDa (equ. 26) 

15 The form of the high pass end quasi-Daubechies 

forward transform digital filter G e is determined by the 
same process using the same data value D c . The three 
coefficient high pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

20 G 5 = dD, + CD A - bD B + K4 (equ. 27) 

where K4 is equal to the product aD c , where D B is the last 
data value in this particular sequence of data values to 
be transformed, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
25 Daubechies forward transform digital filter. D B is 

adjacent the end boundary. If hypothetical data value D c 
is chosen to be equal to D D , then equation 27 becomes: 

G 3 = dD 9 + cD A + (-b+a)D B (equ. 28) 

It is to be understood that the specific low and high 
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pass end quasi-Daubechies forward transform digital 
filters are given above for the case of data values D 0 
through D B of Figure 21 and are presented merely to 
illustrate one way in which the start and end digital 
5 filters may be determined. In the event quasi-Daubechies 
filters are not used for the low and high pass forward 
transform digital filters, the same process of selecting a 
hypothetical data value or values outside the boundary and 
then determining the value of a filter as if the filter 

10 were to extend beyond the boundary can be used. In some 
embodiments, multiple hypothetical data values may be 
selected which would all be required by the digital 
filters operating on the inside area of the data values in 
order to produce an output at the boundary. This boundary 

15 technique is therefore extendable to various types of 
digital filters and to digital filters having numbers of 
coefficients other than four. 

As revealed by Figure 22, not only does the forward 
transformation of data values at the boundary involve a 

20 boundary problem, but the inverse transformation of the 
transformed data values back into original image data 
values also involves a boundary problem. In the present 
example where four coefficient quasi-Daubechies filters 
are used to forward transform non-boundary data values, 

25 the inverse transform involves an odd inverse transform 
digital filter as well as an even inverse transform 
digital filter. Each of the odd and even filters has four 
coefficients. The even and odd reconstruction filters 
alternatingly generate a sequence of inverse transformed 

30 data values. 

In Figure 22, the data values to be transformed are 
denoted Ho, G 0 ... H4, G 4 , H Jr G 3 . Where the forward 
transform processes the rows first and then the columns, 
the inverse transform processes the columns first and then 

35 the rows. Figure 22 therefore shows a column of 

transferred data values being processed in a first step of 
the inverse transform. Both the forward and the inverse 
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transforms in the described example, however, process the 
columns in a downward direction and process the rows in a 
left-right direction. 

In Figure 22, the inverse transformed data values 
5 reconstructed by the inverse transform digital filters are 
denoted D 0 , D { , D 2 , D 3 . . . D B . The odd inverse transform 
digital filter outputs are shown on the left and the even 
inverse transform digital filter outputs are shown on the 
right. 

10 At the beginning of the sequence of data values Hq, 

G 0 , H,, G, ... H 5 and G 5 to be inverse transformed, the four 
coefficient odd and even inverse transform digital filters 
determine the values of reconstructed data values D, and Dj 
using values Hq, G 0 , H, and G u respectively. Reconstructed 

15 data value D 0 , however, cannot be reconstructed from the 
four coefficient even inverse transform digital filter 
without the four coefficient even inverse transform 
digital filter extending beyond the boundary. If the four 
coefficient even inverse transform filter were to be 

20 shifted two data values upward so that it could generate 
data value D 0 , then the even four coefficient inverse 
transform digital filter would require two additional data 
values to be transformed, data values G., and H.,. Ho is, 
however, the first data value within the boundary and is 

25 located adjacent the boundary. 

To avoid the even four coefficient inverse transform 
digital filter extending beyond the boundary, a two 
coefficient inverse transform digital filter is used: 

D 0 « 4[(b-a)Ho + (c-d)G 0 ] (equ. 29) 

3 0 in the case where Kl = aD 0 and K2 = dD 0 . D 0 is the first 
data value and Hq is the data value to be inverse 
transformed adjacent the start boundary. This even start 
inverse transform digital filter has the form of the four 
coefficient even inverse transform digital filter except 

3 5 that the G., data value outside the boundary is chosen to 
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be equal to H 0 , and the H. { data value outside the boundary 
is chosen to be equal to G 0 . The even start invere 
transform diqital filter therefore determines D 0 as a 
function of only Ho and G 0 rather than as a function of H, x , 
5 G. l# H 0 and G 0 . 

Similarly, a two coefficient odd end inverse 
transform digital filter is used to avoid the four 
coefficient odd inverse transform digital filter from 
extending beyond the end boundary at the other boundary of 
10 a sequence of data values to be inverse transformed. The 
two coefficient odd end inverse transform digital filter 
used is: 

D B - 4[(c+d)H 3 - (a+b)G,] (equ. 30) 

in the case where K4 =» aD B and K3 - dD B . D B is the data 
15 value to be determined and G 5 is the data value to be 
inverse transformed adjacent the end boundary. This odd 
end inverse transform digital filter has the form of the 
four coefficient odd inverse transform digital filter 
except that the H 6 data value outside the boundary is 
20 chosen to be equal to G 5 and the G 6 data value outside the 
boundary is chosen to be equal to H s . The odd end inverse 
transform digital filter therefore determines D B as a 
function of only H 5 and G 5 rather than as a function of H 5 , 
G5 , H$ and G$. 

25 It is to be understood that the particular even start 

and odd end inverse transform digital filters used in this 
embodiment are presented for illustrative purposes only. 
Where there is a different number of data values to be 
inverse transformed in a sequence of data values, an even 

30 end inverse transform digital filter may be used at the 
boundary rather than the odd end inverse transform digital 
filter. The even end inverse transform digital filter is 
an even inverse transform digital filter modified in 
accordance with the above process to have fewer 

35 coefficients than the even inverse transform digital 
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filter operating on the inner data values. Where filters 
other than quasi-Daubechies inverse transform digital 
filters are used, start and end inverse transform digital 
filters can be generated from the actual even and odd 
5 inverse transform digital filters used to inverse 
transform data values which are not adjacent to a 
boundary. In the inverse transform, the start inverse 
transform digital filter processes the start of the 
transformed data values at the start boundary, then the 

10 four coefficient inverse transform digital filters process 
the non-boundary transformed data values, and then the end 
inverse transform digital filter processes the end of the 
transformed data values. 

The true Daubechies filter coefficients a, b, c and d 

15 fulfil some simple relationships which show that the 
inverse transform digital filters correctly reconstruct 
non-boundary original image data values. 

a+c - A, b-d = A, c+d = A, b-a = A (equ. 31) 

and the second order equations: 

20 ac-bd = 0, a 2 +b 2 +c 2 +d 2 = A (equ. 32) 

Take two consecutive H,G pairs: 

(equ. 33) 
(equ. 34) 
(equ. 35) 
( equ . 36) 

Multiplying Equations 3 3 to 36 using the inverse transform 
digital filters gives: 



H (t) = aD < x " 1 ) +bD ( x ) +cD ( x+1 )- dD ( x+2 ) 
G ("f) = dD ( x - 1 ) +cD ( x )" b D(x+l)+aD(x+2) 
H|2£+lJ - aD(x+l)+bD(x+2)+cD(x+3)-dD(x+4) 
25 G ("f +1 ) = dD(x+l)+cD(x+2)-bD(x+3)+aD(x+4) 
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a cD ( x- 1 ) +bcD ( x ) +c : D ( x+l ) -cdD ( x+2 ) 


(equ. 


37) 


- M (f ) ' 


= -bdD(x-l)-bcD(x)+b 2 D(x+l)-abD(x+2) 


(egu. 


38) 


aH(|-l) 


= a 2 D ( x+l ) +abD ( x+2 ) +acD (x+3 ) -adD (x+4 ) 


(equ. 


39) 


dG(f-l) 


= d 2 D ( x+ 1 ) +cdD ( x+2 ) -bdD ( x+3 ) +adD ( x+4 ) 


(egu. 


40) 


- dH (f ) ■ 


= -adD ( x-1 ) -bdD (x ) -cdD (x+l ) +d l D ( x+2 ) 


(equ. 


41) 


-(f) - 


adD ( x- 1 ) +acD ( x) -abD ( x+l ) +a J D ( x+2 ) 


(equ. 


42) 


bH(f.l) 


= abD (x+l ) +b J D (x+2 ) +bcD (x+3 ) -bdD (x+4 ) 


(equ. 


43) 


= G (f-) 


= cdD (x+l } +c 2 D (x+2 ) -bcD (x+3 ) +acD (X+4 ) 


(equ. 


44) 



Summing equations 37*40 and 41-44 yields: 



10 CH(|) - bG(f ) + a H (f*l) + dG(f ♦!) » 

(ac-bd)D(x-l) + (a I +b 2 +c 2 +d 2 )D(x+l)+(ac-bd)D(x+3) = D(x+l)/2 

(equ. 45) 

^"(f) + ac (f) + bH (f * l ) + cG (f -* 1 ) - 

(ac-bd)D(x) + (a 2 +b 2 +c 2 +d 2 )D(x+2) + (ac-bd)D(x+4) - D(x+2)/2 
15 (equ. 46) 

Using the coefficients of the four coefficient true 
Daubechies filter, the relationships of equations 31 and 
32 hold. Equations 45 and 46 therefore show that with a 
one bit shift at the output, the original sequence of data 

20 values is reconstructed. 

Similarly, that the even start reconstruction filter 
of equation 29 and the odd end reconstruction filter of 
equation 3 0 correctly reconstruct the original image data 
adjacent the boundaries is shown as follows. 

25 For the even start filter, with the choice of Kl » aD 0 

and K2 = dD 0 in equations 29 and 30, we have: 
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Ho = (a+b)D„ + cD, - dD 2 (equ. 47) 

G 0 =- (c+d)D 0 - bD, + aD 2 (equ. 48) 

so 

bHo = b(a+b)D 0 + cbD, - dbD 2 (equ. 49) 

5 cG 0 » c(c+d)D 0 - cbD, + acDj (equ. 50) 

aHo - a(a+b)D 0 + acD, - adDj (equ. 51) 

dG 0 = d(c+d)D 0 - dbD, + adDj (equ. 51') 
and hence: from equation 29: 

bHo + cG 0 - aHo - dG„ - (ti 1 -a 3 +c s -d 2 )Do - ^ (equ. 52) 

10 For the odd end filter, with the choice of K 3 - dD 8 

and K4 = aD B , we have: 

H s - aD, + bD A + (c-d)D B (equ. 53) 

G 3 = dD 9 + cD A + (a-b)D B (equ. 54) 

cHj = acD, + bcO A + c(c-d)D B (equ. 55) 

15 -bG, = -bdD, - bcD A - b(a-b)D B (equ. 56) 

dH s - daD, + bdD A + d(c-d)D B (equ. 57) 

-aG, = -adD, - caD A - a(a-b)D B (equ. 58) 

and hence from equation 30: 

(c+d)H 5 - (a+b)G s = (c'-d'+b'-a 2 ) D B = -5s (e qu. 59) 



WO 94/23385 



- 45 - 



PCT/GB94/006T7 



This reveals that the start and end boundary inverse 
transform digital filters can reconstruct the boundary 
data values of the original image when low pass and high 
pass start and end digital filters are used in the forward 
5 transform. 

TREE ENCODING AND DECODING 
As described above, performing the forward quasi- 
perfect inverse transform does not reduce the number of 
data values carrying the image information. Accordingly, 

10 the decomposed data values are encoded such that not all 
of the data values need be stored or transmitted. The 
present invention takes advantage of characteristics of 
the Human Visual System to encode more visually important 
information with a relatively larger number of bits while 

15 encoding less visually important information with a 
relatively smaller number of bits. 

By applying the forward quasi-perfect inverse 
transform to a two-dimensional array of image data values, 
a number of sub-band images of varying dimensions and 

20 spectral contents is obtained. If traditional sub-band 
coding were used, then the sub-band images would be 
encoded separately without reference to each other except 
perhaps for a weighting factor for each band. This 
traditional sub-band encoding method is the most readily- 

25 recognized encoding method because only the spectral 
response is accurately localized in each band. 

In accordance with the present invention, however, a 
finite support wavelet is used in the analysis of an 
image, so that the sub-bands of the decomposition include 

30 spatially local information which indicate the spatial 
locations in which the frequency band occurs. Whereas 
most sub-band encoding methods use long filters in order 
to achieve superior frequency separation and maximal stop 
band rejection, the filter used in the present invention 

35 has compromised frequency characteristics in order to 
maintain good spatial locality. 
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Images can be thought of as comprising three 
components: background intensities , edges and textures. 
The forward quasi-perfect inverse transform separates the 
background intensities (the low pass luminance and 
5 chrominance bands) from the edge and texture information 
contained in the high frequency bands. Ideally, enough 
bandwidth would be available to encode, both the edges and 
the textures so that the image would reconstruct 
perfectly. The compression due to the encoding would then 

10 be entirely due to removal of redundancy within the 
picture. If, however, the compressed data is to be 
transmitted and/ or stored at low data transmission rates, 
some visual information of complex images must be lost. 
Because edges are a visually important image feature, the 

15 encoding method of the present invention locates and 

encodes information about edges or edge- like features for 
transmission or storage and places less importance on 
encoding textural information. 

There are no exact definitions of what constitutes an 

20 edge and what constitutes texture. The present invention 
uses a definition of an edge that includes many types of. 
textures. An edge or an edge- like feature is defined as a 
spatially local phenomenon giving rise to a sharp 
discontinuity in intensity, the edge or edge-like feature 

25 having non-zero spectral components over a range of 
frequencies. Accordingly, the present invention uses a 
frequency decomposition which incorporates spatial 
locality and which is invertible. The wavelet transform 
realized with quasi-perfect inverse transform digital 

30 filters meets these requirements. 

Because an edge has non-zero components over a range 
of frequencies of the decomposition in the same locality, 
an edge can be located by searching through the wavelet 
decomposition for non-zero data values that represent 

35 edges. The method begins searching for edges by examining 
the low frequency sub-bands of the decomposition. These 
bands have only a small number of data values because of 
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the subsampling used in the wavelet transform and because 
the spatial support of each low frequency data value is 
large. After a quick search of the lowest frequency sub- 
bands , the positions of potential edges are determined. 
5 Once the locations of the edges are determined in the 
lowest frequency sub-bands, these locations can be 
examined at a higher frequency resolutions to confirm that 
the edges exist and to more accurately determine their 
spatial locations. 

10 Figure 23 illustrates an example of a one-dimensional 

binary search. There are three binary trees arranged from 
left to right in the decomposition of Figure 23. There 
are three octaves, octaves 0, 1 and 2, of decomposed data 
values in Figure 23. The low pass component is not 

15 considered to be an octave of the decomposition because 
most of the edge information has been filtered out. 
Figures 24A-24D illustrate the forward transformation of a 
one-dimensional sequence of data values D into a sequence 
of transformed data values such as the tree structure of 

20 Figure 23. The data values of the sequence of Figure 24A 
are filtered into low and high frequency components H and 
G of Figure 24B. The low frequency component of Figure 
24B is then filtered into low and high frequency 
components HH and HG of Figure 24C. The low frequency 

25 component HH of Figure 24C is then filtered into low and 
high frequency components HHH and HHG. The transformed 
data values of HHH block 240 of Figure 24D correspond with 
the low frequency component data values A, G and H of 
Figure 23. The transformed data values of HHG block 241 

30 of Figure 24D correspond with the octave 2 data values B, 
H and H of Figure 23. The transformed data values of HG 
block 242 of Figure 24D correspond with the octave 1 data 
values of Figure 23. Similarly, the transformed data 
values of G block 243 correspond with the octave 0 data 

3 5 values of Figure 23. Although only three trees are shown 
in Figure 23, the number of HHH data values in block 240 
can be large and the size of the tree structure of Figure 
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23 can extend in the horizontal dimension in a 
corresponding manner. 

The encoding of a one dimensional wavelet 
decomposition such as the decomposition of Figure 23 is 
5 performed in similar fashion to a binary tree search. The 
spatial support of a given data value in a given frequency 
band is the same as two data values in the octave above it 
in frequency. Thus the wavelet decomposition is 
visualized as an array of binary trees such as is 
10 illustrated in Figure 23, each tree representing a spatial 
locality. The greater the number of transform octaves, 
the higher the trees extend upward and the fewer their 
number . 

As illustrated in Figure 23, each of the data values 
15 of the decomposition represents a feature which is either 
"interesting" to the human visual system, or it represents 
a feature that is "non- interesting" to the human visual 
system. A data value representing an edge of an object in 
an image or an edge-like feature is an example of an 
20 "interesting" data value. The encoding method is a depth 
first search, which starts at the trunk of a tree, ascends 
up the branches of the tree that are interesting, and 
terminates at the non-interesting branches. After all the 
branches of a tree have been ascended until a non- 
25 interesting data value is encountered or until the top of 
the branch is reached, the encoding of another tree is 
begun. Accordingly, as the encoding method follows the 
interesting data values of Figure 23 from octave 2 to 
octave 1 to octave 0, the edge is followed from low to 
30 high frequency resolution and an increasingly better 
approximation to the spatial position and shape of the 
edge is made. Conversely, if at any stage, a non- 
interesting data value is found, the search is terminated 
for data values above that non-interesting data value. 
3 5 The higher frequency data values of the tree above a 
non-interesting data value are assumed to be non- 
interesting because the corresponding low frequency data 
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values did not indicate the presence of an edge at this 
location. Any interesting data values that do exist in 
the higher frequency bands above a non-interesting data 
value in a low frequency band are rejected as noise . 
5 The one-dimensional tree structure of Figure 2 3 is 

encoded as follows. The low frequency components carry 
visually important information and are therefore always 
considered to be "interesting". The method of encoding 
therefore starts with low frequency component A. This 

10 data value is encoded. Next, the octave 2 data value B is 
tested to determine if it represents an edge or an edge- 
like feature which is "interesting" to the human visual 
system. Because data value B is interesting, a token is 
generated representing that the bits to follow will 

15 represent an encoded data value. Interesting data value B 
is then encoded. Because this tree has not yet 
terminated, the method continues upward in frequency. 
Data value C of octave 1 is then tested. For purpose of 
this example, data value C is considered to be interesting 

20 as are data values A, B, C, D, G, H, J, L and M as 

illustrated in Figure 23. A token is therefore generated 
indicating an encoded data value will follow. After the 
token is sent, data value C is encoded. Because this 
branch has still not terminated in a non-interesting data 

25 value, the method continues upward in frequency. Data 
value D is tested to determine whether or not it is 
interesting. Because data value D is interesting, a token 
is generated and data value D is encoded. Because octave 
0 is the highest octave in the decomposition, the encoding 

30 method tests the other branch originating from previous 
interesting data value C. Data value E however tests to 
be non-interesting. A non-interesting token is therefore 
generated. Data value E is not encoded and does not 
appear in the compressed data. With both branches 

35 originating at data value C terminated, the method 

proceeds down in frequency to test the remaining branches 
originating from the previous interesting data value B. 
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Data value F is, however, determined to be non- 
interesting. A non-interesting token is therefore 
generated and data value F is not encoded and does not 
appear in the encoded data. Because this branch has 
5 terminated, all data values higher in frequency above data 
value F are considered to be non-interesting. A decoding 
device receiving the sequence of encoded data values and 
tokens can determine from the non-interesting token that 
all corresponding higher frequency data values were 

10 considered to be non-interesting by the encoding device. 
The decoding device can therefore write the appropriate 
data values as non-interesting and write zeroes to these 
locations obviating the need for the encoding device to 
transmit each non-interesting data value above F. With 

15 the first tree encoded, the method proceeds to the next 
low frequency component, data value G. This is a low 
frequency component and therefore is always considered to 
be interesting. Data value G is. therefore encoded. The 
method then proceeds to the next tree through blocks H, I, 

20 J, K and L in that order generating interesting and non- 
interesting tokens and encoding interesting data values. 
Similarly, after the second tree is terminated, low 
frequency component data value M is encoded. Data value N 
is determined to be non-interesting so a non- interesting 

25 token is sent and the encoding of the third tree is 
terminated. 

In accordance with another embodiment of the present 
invention, a two-dimensional extension of the one- 
dimensional case is used. Rather than using binary trees, 

30 four branch trees are used. However, to create a 

practical image encoding method there are also real world 
factors to take into account. Using a single data value 
to predict whether the remainder of the tree is zero, is 
unreliable when dealing with noisy , image data. A small 

35 two-by-two block of data values is therefore used as the 
node element in the tree structure of the two-dimensional 
embodiment. A decision as to whether or not an edge is 
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present is based on four data values which is more 
reliable than a decision based on single data value. 

Figure 25 illustrates a tree structure representing a 
portion of the decomposition of Figure 18. The 
5 decomposition of Figure 18 may extend farther to the right 
and farther in a downward direction for larger two- 
dimensional arrays of image data values. Similarly, the 
tree structure of Figure 25 may extend farther to the 
right for larger arrays of data values . Figure 25 

10 represents a decomposition only having octave 0 and 1 high 
frequency components. In the event that the decomposition 
had additional octaves of high frequency components, the 
tree structure would extend further upward. In contrast 
to the binary tree structure of Figure 23 , the tree 

15 structure of Figure 25 is a four branch tree. The two-by- 
two block of four octave 1 data values HHHG is the root of 
a tree which extends upward in frequency to four HG two- 
by-two blocks. If another octave of decomposition were 
performed, another level of octave 2 high frequency two- 

20 by-two blocks would be inserted into the tree structure. 
Four HHHG octave 1 two-by-two blocks would, for example, 
have a single octave 2 HHHHHG block beneath them. The low 
frequency component would be denoted HHHHHH. 

Figure 2 6 is a pictorial representation of the 

25 decomposition of the tree structure of Figure 25. As 

explained above with respect to Figure 15, the actual data 
values of the various denoted blocks are distributed 
throughout the two-dimensional array of data values. The 
two numbers separated by a comma in each of the boxes of 

3 0 Figure 25 denote the row and column of a data value of the 
twordimensional array of Figure 18, respectively. Using 
this tree structure, it is possible to search through the 
transformed data values of Figure 18 encoding interesting 
two-by-two blocks of data values and ignoring non- 

3 5 interesting two-by-two blocks. 

To describe how the two dimensional encoding method 
uses the tree structure to search through a decomposition, 
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some useful definitions are introduced. First an image 
decomp is defined with dimensions WIDTH by HEIGHT 
decomposed to number OCTS of octaves. A function Access 
is defined such that given some arguments, the function 
5 Access outputs the memory address of the specified data 
value in the wavelet decomposition decomp: 

address = Access (oct, suJb, x, y) ; 

oct is the octave of the data value sought and is an 
integer value between O (the highest octave) and OCTS-1 

10 (the number of octaves of transformation OCTS minus one) . 
sub indicates which of the HH, HG, GH or GG bands of the 
decomposition it is that the data value sought is found. 
The use of suJb = HH to access the low pass data values is 
only valid when the value of oct is set to that of the 

15 lowest octave. The co-ordinates x and y indicate the 

spatial location from the top left hand corner of the sub- 
band specified by oct and suJb. The range of valid values 
of x and y are dependent on the octave being accessed, x 
has a range of {O. . . WIDTH/Z 0 "* 1 } • y has a range of {O . 

20 . . HEIGHT/ 2"***} . 

Given the function Access and a wavelet 
decomposition, a two-by-two block of data values can be 
read by the function ReadBlock. 

block = ReadBlock (decomp, oct, sub, x, y) { 
25 block[0] [0] = decomp[Access(oct, sub, x, y) } ; 

blocJc[0](l] = decomp[ Access (oct, sub, x+1, y) ] ; 
block[l][0] = decomp[ Access (oct , sub, x, y+i)]; 
Jbloc/e[l] [1] = decomp[Access(oct, sub, x+1, y+1) ] ; 

} 

30 The wavelet decomposition is passed to the function 

ReadBlock via the variable decomp. The two-by-two block 
of data values is returned through the variable block. 
Once a two-by-two block of data values is read, a 
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decision is made as to whether the two-by-two block is 
visually "interesting" and should therefore be encoded or 
whether it is not and hence should be discarded. The 
decision is made by a function called Threshold. The 
5 arguments of the function Threshold are block, oct and 
sub. Threshold returns a boolean value True if the block 
is "interesting" and False if the block is "non- 
interesting". 

If the block is determined to be interesting by the 
10 function threshold, it is encoded using a function called 
EncodeBlock. A function SendToken inserts a token before 
the encoded block to inform a decoding device which will 
later decode the compressed data whether the block to 
follow the token has been encoded (i.e. BlockNot Empty) or 
15 has not been encoded (i.e. BlockEmpty) . If a block is 
determined to be interesting, then a BlockNotEmpty token 
is sent, and the block is encoded; next the tree structure 
above the encoded block is ascended to better determine 
the location of the edge. The tree encoding procedure 
20 SendTree is therefore defined recursively as follows: 

SendTree (decomp, oct, sub, x, y, Q) { 

block » ReadBlock (decomp, oct, sub, x, y) ; 
If Threshold (block, oct, sub, Q) { 
SendToken (BlockNotEmpty) ; 
25 EncodeBlock (block, oct, sub, Q) ; 

If (oct >0) { 

SendTree (decomp, oct-l, sub, 2*x, 2*y, Q) ; 
Sendrree (decomp, oct-l, sub, 2*(x+l), 2*y, Q) ; 
SendTree (decomp, oct-l, sub, 2**, 2*(y+l), Q) ; 
30 SendTree (decomp, oct-l, sub, 2*(x+l), 2*(y+l), Q) ; 

} 

} else SendToken (BlockEmpty) ; 

} 

The procedure SendTree is only used to encode high- 
35 pass component data values. In procedure SendTree 
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(decomp, oct, sub, x, y, Q) , if the two-by-two block 
accessed by ReadBlock is determined to pass the threshold 
test, then SendTree (decomp, oct-1, sub 2*X, 2*y, Q) is 
used to test one of the next higher two-by-two blocks in 
5 the decomposition tree. 

The low-pass data values are not considered to form 
part of the tree structure. The low-pass data values are 
encoded using another procedure SendLPF. In addition, the 
low-pass values are encoded using a different technique 
10 than that used in EncodeBlock , so a new procedure 
EncodeBlockLPF is required. 

SendLPF (decomp, x, y, Q) { 

block » Readblock (decomp, OCTS-1, HH, x, y) ; 
EncodeBlockLPF (block, OCTS-1, Q) ; 

15 } 

Accordingly, to encode the entire image, SendLPF is 
applied to all the block locations within the low pass 
band and SendTree is applied to the all the block 
locations in the HG, GH and GG bands, within the lowest 
20 octave. A procedure SendDecomp is therefore defined that 
encodes the entire image decomposition: 

SendDecomp (decomp, Q) { 

For (y-0; y<HEIGHT J 2°™ ; y=y+2) 
For (x=0; xkWIDTH/I 0 * 7 *; x=x+2) { 
25 SendLPF (decomp, x, y, Q) ; 

SendTree (decomp, OCTS-1, HG, x, y, Q) ; 
SendTree (decomp, OCTS-1, GH, x, y, 0); 
SendTree (decomp, OCTS-1, GG, x, y, Q) ; 

} 

30 } 

Accordingly, the above functions define a method for 
encoding wavelet decomposed images. In terms of speed of 
encoding for real-world images, many of the trees are 
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terminated within the initial octaves so much of. the 
decomposition is not examined. Due to this termination of 
many trees in the initial octaves, many data values need 
not be encoded which results in reducing the memory 
5 bandwidth and block processing required to implement the 
compression/decompression method. Provided the functions 
Threshold, EncodeBlockLPF and Access require only simple 
calculations, the decomposed data values are rapidly 
encoded. 

10 To implement the function Access, a table containing 

all the addresses of the data values of the two- 
dimensional tree decomposition may be accessed using the 
variables x, y, sub and oct. For a small image having a 
small number of data values, this table lookup approach is 

15 reasonable. For images having, for example, approximately 
80 different values of x, 60 different values of y, four 
different values of suJb, and 3 or 4 values for oct, this 
table would contain approximately 150,000 10-bit 
locations. A less memory intensive way of determining the 

20 same X and Y addresses from the same variables is 
desirable* 

In accordance with one embodiment of the present 
invention, a function is used to determine the X and Y 
addresses from the variables x, y, sub and oct. Address 
25 X, for example, may be determined as follows: 

X =■ ( (jc << l) + (suJb » l)) « oct 

where « denotes one shift to the right of value x and 
where » denotes one shift to the left. 

Address Y, for example, may be determined as follows: 

30 Y - ((y « 1) + (l & sub)) « oct 

where & denotes a bit-wise AND function. 

In a high performance system, the function Access may 
be implemented according to the following method. The 
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recursive function call and the table lookup methods 
described above are often too slow to implement in real 
time software or in hardware. Figures 27 and 28 
illustrate how the tree decomposition of Figure 25 is 
5 traversed in order to generate tokens and encode two-by- 
two blocks of data values. The X and the Y in Figures 27 
and 2 8 denote coordinate addresses in the two-dimensional 
matrix of Figure 18- In order to traverse the tree of the 
decomposition of Figure 25, it is necessary to be able to 

10 determine the X and Y addresses of the data values 

represented in Figure 25. Figure 27 illustrates how the X 
and Y address of a two-by-two block of data values are 
determined for those two-by-two blocks of data values 
located in octave 0 of the decomposition of Figure 25. 

15 Similarly, Figure 2 8 illustrates how the X and Y addresses 
of the three two-by-two blocks of data values in octave 1 
of the decomposition as well as the one two-by-two block 
of data values of the low pass component of the 
decomposition of Figure 25 are determined. X as well as Y 

20 are each functions of oct, TreeRoot, and suJb. The values 
of sub, and sub y are determined by the sub-band of the two- 
by-two block of data values sought. 

Figure 29 is a chart illustrating the values of suJb x 
and sub y for each sub-band of the decomposition. If, for 

25 example, a two-by-two block of data values is sought in 
the HH band, then the values of sub z and sub y are 0 and 0, 
respectively. The values TreeRoot x and TreeRoot y together 
denote the particular tree of a decomposition containing 
the particular two-by-two block of the data values sought. 

30 In Figures 27 and 28, the rectangles represent 

digital counters. The arrows interconnecting the 
rectangles indicate a sequence of incrementing the 
counters. For example, the right most rectangle in Figure 
27 , which is called counter CI, has a least significant 

3 5 bit represented in Figure 2 7 as bit Cl x and a most 

significant bit represented as bit CI y . Similarly, the 
next rectangle to the left in Figure 27 represents a 
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digital counter C2 having two bits, a least significant 
bit C2 X and a mcst significant bit C2 y . The structure of 
the X, Y address depends on the octave in which the two- 
by-two block of data values being sought resides. To 
5 generate the X, Y address in octave oct = 1, the counter 
CI is not included, the sub x and sub y bits indicating the 
sub-band bits are shifted one place to the left, and the 
least significant bits are filled with zeros. The 
incrementing of the counters in Figure 28 proceeds as 

10 illustrated by the arrows. 

To determine the X and Y addresses of the four data 
values of the low pass component HHHH of Figure 25, Figure 
28 is used. Because the two-by-two block of data values 
being sought is a two-by-two block of the low pass 

15 component, the values of sub x and sub, are 0, 0 as required 
by the table of Figure 29. The C2 counter of Figure 28 
increments through the four possible values of C2 X and C2 y 
to generate the four addresses in the two-by-two block of 
data values of the HHHH in the low pass component of 

20 Figure 25. The value of TreeRoot x and rreeltoot, are zeroes 
because this is the first tree of the decomposition. For 
subsequent trees of the decomposition, Tree-Root, and 
TreeRoot y are incremented as illustrated by the arrows in 
Figure 28 so that the X and Y addresses of the other two- 

25 by-two blocks of data values in the low pass component of 
the tree decomposition can be determined. After this HHHH 
two-by-two block of data values is located, the four data 
values are encoded and the search through the tree 
structure proceeds to the two-by-two block of data values 

30 in octave 1 denoted HHHG in Figure 25. To determine the X 
and Y addresses of the four data values of this two-by-two 
block, the value of bits sub x and sub, are changed in 
accordance with Figure 29. Because this two-by-two block 
is in the HG sub-band, the values of sub x and sub y are 0 

35 and 1, respectively. The C2 counter is then incremented 
through its four values to generate the four addresses of 
the four data values in that block. Supposing, that this 
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two-by-two block is determined to be "interesting" then an 
interesting token is sent, each of the four data values of 
the block are encoded, and the tree is then ascended to 
the two-by-two block of data values in octave 0 denoted 
5 HG#1. These four addresses are determined in accordance 
with Figure 27. Because the sub-band is sub-band HG, the 
values of the bits sub x and suJb y are 0 and 1, respectively. 
Counter CI is then incremented so that the four addresses 
illustrated in the two-by-two block octave 0 HG#1 of 

10 Figure 25 are generated. If the two-by-two block is 
interesting, then the interesting token is sent and the 
four data values are encoded. If the two-by-two block is 
determined not to be interesting, then a non- interesting 
token is sent and the four data values are not encoded. 

15 The search through the tree structure of the decomposition 
then proceeds to octave 0 block HG#2. After the four 
addresses of the octave 0 block HG#1 are generated, the C2 X 
bit of the C2 counter is incremented in accordance with 
the arrows shown in Figure 27, Accordingly, the octave 0 

20 block HG#2 is addressed when once again the CI counter 

increments through its four states. If the data values of 
this two-by-two block are determined to be *' interesting", 
an interesting token is sent followed by the encoded data 
values. If the data values of the two-by-two block are 

25 determined to be non-interesting, then a non- interesting 
token is sent. After all the search of the four two-by- 
two blocks of the octave 0 HG sub-band are searched, then 
that HG tree is terminated and the search proceeds to 
determine the four addresses of the four data values of 

30 the octave 1 HHGH two-by-two block. In accordance with 
this technique, it is possible to traverse the structure 
of the decomposition and determine the addresses of any 
two-by-two block in any octave or any sub-band with 
minimum overhead. Moving between consecutive addresses or 

3 5 descending trees is a simple operation when compared to 
the snaking address path used by other compression methods 
such as JPEG. 
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When implemented in software, this technique enables 
real time compression and decompression whereas other 
techniques may be too slow. If implemented in hardware, 
this technique provides for a reduced gate count and an 
5 efficient implementation. Although this example shows one 
way of traversing the tree structure of wavelet transform 
decomposition, it is possible to traverse the tree 
structure in other ways simply by changing the control 
structure represented in Figures 27 and 28 to allow for a 
10 different traversal of the tree structure. For example, 
all of the low pass HHHH blocks can be located and encoded 
first followed by all of the HHHG tree of the 
decomposition, and then all of the HHGH trees, and then 
all of the HHGG trees. 

15 QUANTIZATION 

Each data value of each two-by-two block of the tree 
decomposition which is determined to be "interesting" is 
quantized and then Huffman encoded. A linear mid-step 
quantizer with double-width-0 step is used to quantize 

20 each of the data values. Figure 30 is an illustration of 
the quantization of a 10-bit twos complement data value. 
The range of the 10-bit data value to be quantized ranges 
from -512 to 511 as illustrated by the numbers above the 
horizontal line in Figure 30. This range is broken up 

25 into a plurality of steps. Figure 31 represents one such 
step of data values which extends from 128 to 256 in 
Figure 30. All incoming data values having values between 
128 and 255 inclusive are quantized by dividing the data 
value by the value qstep. Accordingly, the data value A 

30 having a value of 150 as illustrated in Figure 31 is 
divided by the gstep value 12 8 and results in a qindex 
number of l. Integer division is used to generate qindex 
and the fractional part of the remainder is discarded. 
Once the qindex number is determined, the qindex number is 

35 Huffman encoded* An overall Q value is sent once per 
frame of compressed data values. The value qstep is 
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determined from the overall Q value as described below. 



5 the incoming quantized values calculates the value of 

qstep using the value of Q according to a method described 
below. Once the value of qstep in determined, qindex for 
a given data value is multiplied by gstep. 



10 qstep 128 results in an inverse quantized value of 128. 
If this inverse quantized value of 128 were used, however, 
all the data values in the step 128 through 255 would be 
inverse quantized to the value of 128 at the left end of 
the step. This would result in unacceptably large errors. 

15 On the other hand, if all the data values in the range of 
Figure 31 were inverse quantized to the mid-step value 
191, then less error would result. Accordingly, an 
inverse quantized value qvalve can be calculated from 
qindex and gstep as follows: 



The human visual system, however, has different 
sensitivities to quantization errors depending upon the 
particular sub-band containing the quantized data values. 
The human visual system performs complex non-linear 

25 processing. Although the way the human visual system 
relates image intensities to recognizable structures is 
not well understood, it is nevertheless important to take 
advantage of as much information about the human visual 
system as possible in order to maximize compression ratio 

30 versus picture quality. The wavelet transform 

approximates the initial image processing performed by the 
human brain. Factors such as spatial frequency response 
and Weber's Law can therefore be applied directly to the 



To inverse quantize the qindex number and the qstep 
value to determine the value of the transformed data 
values before inverse transformation, the device decoding 



In the example of Figure 31, qindex value 1 times 



2 0 qval ue ( qindex, qstep) - 
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wavelet transformed data values because the transformed 
data values are in a convenient representation. 

Figure 3 2 shows the sensitivity of the human eye to 
spatial frequency. Spatial frequency is measured in 
5 cycles c per visual angle 0. A screen is positioned at a 
distance d from an observer as illustrated in Figure 33. 
A light of sinusoidally varying luminance is projected 
onto the screen. The spatial frequency is the number of 
luminance cycles c per visual degree 6 at distance d. 

10 Note from Figure 32 that the sensitivity of the human eye 
varies with spatial frequency. Accordingly, the value of 
qstep is varied depending on the octave and sub-band of 
the data valve being quantized. The qstep at which a 
data valve is quantized is determined from the variables 

15 oct, sub and Q for that data valve as follows: 



The scaling factors 1.00/ 0.32, 0.16 and 0.10 relate to 
the spatial frequency scale of Figure 32 to take into 
20 account the frequency dependent sensitivity of the human 
eye. 

It is to be understood that scaling factors other 
than 1.00, 0.32, 0.16 and 0.10 could be used. For 
example, other scaling factors can be used where the 

25 quantizer is used to compress audio data which is received 
by the human ear rather than by the human eye. Moreover, 
note that the sub-band GG is quantized more heavily than 
the other sub-bands because the sub-band GG contains 
diagonal information which is less important to the human 

3 0 eye than horizontal and vertical information. This method 
can also be extended down to the level of two-by-two 
blocks of data values to further tailor the degree of 
quantization to the human visual system. The function 



gstep(oct,suJb,Q) - Q * hvs_ractor (oct,suJb) 



hvs factoz 




1.00 if oct=0 
0.32 if oct*l 
0.16 if oct-2 
0.10 if oct»3 
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hvs_f actor which has only two parameters in the presently 
described embodiment is only one embodiment of the present 
invention. The function hvs_f actor , for example, can take 
into account other characteristics of the human visual 
5 system other than oct and sub, such as the luminance of 
the background and texture masking. 

THRESHOLDING 

For each new two-by-two block of data values in the 
tree decomposition, a decision must be made as to whether 
10 the block is "interesting" or M non-interesting" . This can 
be done by the function threshold: 

i i 

threshold (block, limit) = limit > £ £ \blockly] [x] \ 

(equ. 60) 

The sum of the absolute values of the data values of the 
15 block block is determined as is represented by the double 

summation to the right of the less than sign and this 

value is compared to a threshold value limit. 

"Interesting" blocks are those blocks, for which the sum 

of the absolute values of the four data values exceeds the 
20 value limit, whereas "non-interesting" blocks are those 

blocks for which the sum is less than or equal to the 

value limit. 

The value limit takes into account the variable 
quantizer step size qstep which varies with octave. For 

25 example, a two-by-two block of data values could be 
determined to pass the test threshold, but after 
quantizing by gstep could result in four zero quantized 
values. For example, all data values between -128 and 127 
are quantized to have a quantized q index of zero as is 

30 shown in Figure 3 0 even if some of those data values are 
determined to correspond with an "interesting" two-by-two 
block. For this reason, the value limit is calculated 
according to the equation: 
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limit = 4*Bthreshold*qstep (equ. 61) 

In this equation "Bthreshold" is base threshold image 
factor. In the presently described example, this base 
threshold is equal to 1.0. The value of 1.0 for the base 
5 threshold Bthreshold was determined through extensive 
experimentation on test images. The factor 4 in equation 
61 is included to account for the fact that there are four 
data values in the block under consideration. In this way 
blocks are not determined to be interesting, the data 
10 values for which the quantizer will later reduce to zeros. 
This weighted threshold factor limit also reduces the 
number of operations performed in the quantizer because a 
fewer number of data values are quantized. 

HUFFMAN CODING 
15 The wavelet transform produces transformed data 

values whose statistics are vastly different from the data 
values of the original image. The transformed data values 
of the high-pass sub-bands have a probability distribution 
that is similar to an exponential or Laplacian 
20 characteristic with mean zero. 

Figure 34 shows the distribution of high pass data 
values in a four octave wavelet decomposition of the test 
image Lenna. Figure 35 shows the distribution of the data 
values of the test image Lenna before wavelet transforma- 
25 tion. The low-pass component data values have a flat 
distribution that approximates the distribution of 
luminance and chrominance values in the original image. 
The high and low pass data values are encoded differently 
for this reason. 
30 The low pass component data values are encoded by the 

function EncodeBlockLPF as follows: 

EncodeBlockLPF ( block, OCT-1, Q) { 

Output ( JbIocJc[0] [0]/gstep( OCT-1, HH, Q)); 
Output ( JblockfO] [l]/gstep( OCT-1, HH, Q)); 
35 Output ( Jblockfl] [0]/gstep( OCT-1, HH, Q) ) ; 
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Output ( block [1] [1]/ qstep ( OCT-l, HH, Q) ) ; } 

After encoding, the low-pass data values are 
quantized and output into the compressed data stream. The 
low pass data values are not Huffman encoded. 
5 The high frequency component data values which pass 

the threshold test are quantized and Huffman encoded to 
take advantage of their Laplacian distribution. Function 
EncodeBlock performs the quantization and the Huffman 
encoding for each of the four data values of an 

10 interesting high frequency component block block. In the 
function EncodeBlock, the variable suJb is provided so that 
when function qstep is called, different quantization 
gstep values can be used for different high frequency 
component sub- bands. The function huff man perforins a 

15 table lookup to a fixed Huffman code table such as the 
table of Table 3. The function EncodeBlock is defined as 
follows: 

EncodeBlock (block, oct, sub, Q) { 

Output (huf f man (block (0} [0] /qstep (oct, sub, <?))); 
20 0\itput(huf f man (block [0][1]/ qstep (oct, sub, Q) ) ) ; 

Output (hu/f man (b!ocJc(l] [0] /gstep (oct, sub, Q) ) ) ; 
Output (huff man (block ( 1 ] [ 1 ] /qstep (oct, sub, Q) ) ) ; 

} 
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15 



qindex 


Huffman code 


-38 . . . -512 


1100000011111111 


-22 . . -37 


110000001111 (\qlndex\ -22) 


-7 . . -21 


11000000 {\qlndex\ -7) 


-6 


11000001 




* 
* 


-2 


110 1 


-1 


111 


0 


0 


1 


10 1 


2 


10 0 1 


• 


• 


6 


10000001 


7 . . 21 


10000000 (\qindex\ -7) 


22 . . 37 


100000001111< \q±ndmx\ -22) 


38 . . 511 


1000000011111111 



Table 3 

The second bit from the left in the Huffman code of 
Table 3 is a sign bit. The value \ qindex \ -7 is 
represented with 4 bits in the case 7 < | qindex\ < 21. The 
25 value |gindex'|-22 is represented with 4 bits in the case 
22 <|gindex| < 37) . 

ENCODING OF TOKENS 
At high compression ratios the number of bits in the 
compressed data stream used by tokens may be reduced by 
30 amalgamating groups of "non-interesting" tokens* This can 
be achieved by introducing new tokens. In accordance with 
one embodiment of the present invention, two new tokens, 
OctEmpty and OctNotEmpty are used. For a high pass 
component block in a tree above octave zero, there are 
35 four branches. The additional pair of tokens indicate 
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whether all four are non-interesting. If all four are 
non-interesting, only a single OctEmpty token need be 
sent. Otherwise, an OctNotEmpty token is generated before 
the four branches are encoded. The particular token 
5 scheme described above was selected more to simplify the 
hardware and software implementations than it was to 
achieve in the best compression ratio possible. Other 
methods of representing relatively long sequences of token 
bits in the compressed data stream using other tokens 
10 having a relatively fewer number of bits may be used in 
place of the tokens OctEmpty and OctNotEmpty to achieve 
higher compression ratios. 

VIDEO ENCODING AND DECODING 
In comparison with the coding of a still image, the 
15 successive images of a video sequence typically contain 
much redundant information. The redundancy of this 
information is used to reduce the bit rate. If a location 
in a new frame of the video contains the same or 
substantially the same information as a corresponding 

2 0 location in the previous old frame of video, that portion 

of the new frame need not be encoded and introduced into 
the compressed data. This results in a reduction in the 
total number of bits in the encoded bit stream. 

Figure 36 illustrates a video encoder 31 and a video 
25 decoder 32. A video input signal is transformed by a 

forward wavelet transform block 33, the output of which is 
written to a new frame store 34. The first frame of video 
information in the new frame store 34 is referred to as 
the new frame because no previous frame exists in the old 

3 0 frame store 3 5 for containing an old frame. A comparison 

tree encoder 36 therefore generates tokens and transformed 
data values as described above from the data values output 
from new frame store 34. The transformed data values are 
quantized by quantizer 37 into qindex levels. These 
35 qindex levels are then Huffman coded by the Huffman 

encoder 38. The resulting encoded data values are then 
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combined with the tokens in buffer 38A to form a 
decompressed data bit stream 39. 

An essential part of this method is that the old 
frame present in the video encoder 31 is exactly the same 
5 as the old frame 40 present in the video decoder 32. This 
allows the decoder 3 2 to be able to correctly decode the 
encoded bit stream 3 9 due to the fact that the encoded bit 
stream contains differences between new and old images and 
due to the fact that parts of the new frame are not sent 

10 due to compression. An inverse quantizer 41 is therefore 
provided in the video encoder 31 to inverse quantize the 
qindex levels and to store the old frame as sent into old 
frame store 35 for future comparison with the next frame 
of the video input signal. 

15 In the video decoder 32, the compressed data stream 

39 is received by a buffer 42. The tokens are separated 
from the Huffman encoded qindex levels. The Huffman 
encoded qindex levels are supplied to a Huffman decoder 
43, the output of which is supplied to an inverse 

20 quantizer 44. The output of the inverse quantizer 44 is 
written into old frame store 4 0 under the control of the 
comparison tree decoder 45. Comparison tree decoder 45 
determines what is written into the old frame store 40, 
depending in part on the tokens received from buffer 42. 

25 Once a new frame of transformed data values is present in 
old frame store 40, an inverse wavelet transform 46 
inverse transforms that frame of transformed data values 
into a corresponding video output signal. To prevent the 
inverse wavelet transform 46 from overwriting and 

30 therefore corrupting the contents of old frame store 40 
when it reconstructs data values corresponding to the 
original new frame data values, an intermediate frame 
store 47 is maintained. 

The octave one HHHG, HHGH, HHGG, and HHHH from Figure 

35 25 are read from the old frame store 40 by the inverse 
wavelet transform 4 6 to perform the octave 1 inverse 
transform as described above. However, the resulting 
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octave 0 HH sub-band, output from the inverse wavelet 
tranform 46 is now written to the intermediate frame store 
47, so as not to corrupt the old frame store 40. For the 
octave 0 inverse wavelet transform, the HG, GH, and GG 
5 sub-bands are read from the old frame store 40, and the HH 
sub-band is read from the intermediate frame store 47, to 
complete the inverse wavelet transform. 

When the second frame of compressed video data 39 is 
received by the video decoder 32, the tokens received by 

10 the comparison tree decoder 45 are related to the contents 
of the previous frame of video information contained in 
old frame store 40. Accordingly, the video decoder 32 can 
reconstruct the latest frame of video data using the 
contents of the frame store 40 and the data values encoded 

15 in the compressed data stream 39. This is possible 
because the compressed data stream contains all the 
information necessary for the video decoder 32 to follow 
the same traversal of the tree of the decomposition that 
the encoder used to traverse the tree in the generation of 

20 the compressed data stream. The video decoder 32 

therefore works in lock step with the video encoder 31. 
Both the encoder 31 and the decoder 32 maintain the same 
mode at a corresponding location in the tree. When the 
encoder 31 determines a new mode, it incorporates into the 

25 compressed data stream 39 a corresponding token, which the 
video decoder 32 uses to assume that new mode. 

Figure 37 illustrates the modes of operation of one 
possible embodiment of the present invention. To explain 
the operation of the video encoder 31 and the video 

30 decoder 32, an example is provided. The initial frame of 
the video sequence is processed by the video encoder 31 in 
still mode. Still mode has three sub-modes: STILL, 
VOID_STILL, and LPF_STILL. The low pass two-by-two blocks 
of data values of the decomposition cause the comparison 

3 5 tree encoder 3 6 of video encoder 31 to enter the LPF_STILL 
sub-mode. In this sub-mode, the four data values of the 
two-by-two block are quantized but are not Huffman 
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encoded. Similarly, no token is generated. The 
successive low pass component two-by-two blocks of data 
values are successively quantized and output into the 
compressed data stream 39. 
5 Next, the lowest frequency octave of one of the sub- 

bands is processed by the comparison tree encoder 36. 
This two-by-two block of data values corresponds with 
block HHHG illustrated in Figure 25. The four data values 
of this two-by-two block are tested against the threshold 

10 limit to determine if it is "interesting". If the 

two-by-two block HHHG is interesting, then a single bit 
token 1 is generated, as illustrated in Figure 37, the 
mode of the comparison tree encoder remains in STILL mode, 
and the four data values of the twp-by-two block HHHG are 

15 successively quantized and encoded and output into the 
compressed data stream 39. 

For the purposes of this example, block HHHG is 
assumed to be interesting. The tree structure of Figure 
25 is therefore ascended to octave 0 two-by-two block 

20 HG#1. Because the comparison tree encoder 31 remains in 
the STILL mode, this block is encoded in the STILL mode. 
The four data values of block HG#l are tested to determine 
whether or not they are interesting. This sequence of 
testing the successive blocks of the tree structure is 

25 repeated as described above. 

After the traversal of the four octave 0 sub-blocks 
HG#1, HG#2, HG#3 and HG#4, the comparison tree encoder 36 
proceeds in the tree structure to the two-by-two block of 
data values in octave 1, block HHGH. For purposes of this 

30 example, this two-by-two is non-interesting. After the 
comparison tree encoder 36 reads the four data values r the 
result of the threshold test indicates a non-interesting 
two-by-two block. As illustrated in Figure 37, the 
encoder 31 which is in the still mode now generates a 

35 single bit token 0 and the comparison tree encoder 3 6 
enters the VOID_STILL sub-mode. Although no additional 
information is output into the compressed data stream 39, 
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the comparison tree encoder 36 proceeds to write O's into 
the four locations of the two-by-two block HHGH, as well 
as all the locations of the two-by-two blocks in the tree 
above the non-interesting two-by-two block HHGH. In the 
5 example of Figure 25, the comparison tree encoder 36 
writes O's into all the addresses of blocks HHGH, GH#1, 
GH#2, GH#3 and GH#4 . This zeroing is performed because 
the video decoder 3 2 will not be receiving the data values 
corresponding to that tree. Rather, the video decoder 32 

10 will be receiving only a non-interesting token, a single 
bit 0. The video decoder 32 will therefore write zeros 
into frame store 4 0 in the remainder of the corresponding 
tree. In order to make sure that both the video encoder 
31 and the video decoder 32 have exactly the same old 

15 frame 3 5 and 40, the video encoder too must zero out those 
non- interesting blocks. 

After the first frame of video data has been encoded 
and sent in STILL mode, the next frame of video data is 
processed by the video encoder 31, By default, the 

20 encoder now enters SEND mode. For lowpass frequency 

component two-by-two blocks, the video encoder 31 enters 
the LPF_SEND mode as illustrated in Figure 37. The 
encoding of such a lowpass component two-by-two block 
corresponds with the encoding of two-by-two block HHHH in 

25 Figure 25. However, now the comparison tree encoder 36 
has both a new frame in frame store 34 as well as an old 
frame in frame store 35. Accordingly, the comparison tree 
encoder 36 determines the arithmetic difference of the 
respective four data values in the new frame from the four 

30 data values in the old frame at the corresponding position 
and compares the sum of those differences with a compare 
threshold. The compare threshold, compare, is calculated 
from a base compare threshold "Bcompare" as in the case of 
the previous threshold which determines which blocks are 

35 interesting, similar to equations 60 and 61. If the sum 
of the differences is less than the compare threshold, 
then the video encoder 31 sends a single bit token 0 and 
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remains in the LPF_SEND mode, as illustrated in Figure 37. 
The video encoder 31 does not transmit any data values 
corresponding to the lowpass frequency component 
two-by-two block. 
5 If , on the other hand, the sum of the arithmetic 

differences exceeds the compare threshold, then a single 
bit token 1 is generated, as illustrated in Figure 37. In 
this case, the video encoder 31 sends the arithmetic 
differences of each of the successive four data values of 

10 the new frame versus the old frame to the quantizer 37 and 
then to the Huffman encoder 38. The arithmetic 
differences are encoded and sent rather than sending the 
actual data values because this results in fewer bits due 
to the fact that the two blocks in the new and old frames 

15 are quite similar under normal circumstances. 

When the video encoder 31 proceeds to encode the 
octave 1 sub-band HHHG, as illustrated in Figure 25 , the 
video encoder 31 enters the SEND mode, as illustrated in 
Figure 37. In this mode, the comparison tree encoder 3 6 

20 compares the data values of the new two-by-two block with 
the data values of the old two-by-two block and performs a 
series of arithmetic operations to generate a series of 
flags, as illustrated in Figure 38. Based on these flags, 
the video encoder 31 generates a 2 -bit token and enters 

25 one of four new modes for that two-by-two block. If, for 
example, the two-by-two block HHHG in Figure 25 is 
received by the video encoder 31, then flags oztlag,. 
nzflag, newjz, noflag, motion, origin, and no_z are 
determined. The values of these flags are determined as: 

i i 

30 nz = EE l new t*Hy]| (equ. 62) 

jc-0 y-0 
1 1 

no = Inew[x][y]- old[x][y]| (equ. 63) 

jc-0 y-o 
1 1 

02 = EE |old[x][y]| (equ. 64) 

jt»o y*0 
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nzflag = nz < limit (equ. 65) 

noflag - no < compare (equ. 66) 

origin = nz < no (equ. 67) 

motion = ((nz + oz) « oct) < no (equ. 68) 

5 new_z = |new[xj[y]| <qstep , 0 < x, y, < 1 (equ. 69) 

no_z = |new[x][y] - old [xj[y]|< qstep, 0<x,y<l (equ. 70) 

ozflag « {old(x][y] « 0; for all 0 £x, y<l> (equ. 71) 



Based on the values of these flags, the new mode for 
10 the two-by-two block HHHG is determined, from Figure 38. 

If the new mode is determined to be the SEND mode, 
the 2 -bit token 11 is sent as indicated in Figure 37. The 
arithmetic differences of the corresponding four data 
values are determined, quantized, Huffman encoded, and 
15 sent into the compressed data stream 39. 

In the case that the flags indicate the new mode is 
STILL_SEND, then the 2-bit token 01 is sent and the new 
four data values of the two-by-two block are quantized, 
Huffman encoded, and sent. Once having entered the 
20 STILL_SEND mode, the video encoder 31 remains in the 
STILL_SEND mode until the end of the tree has been 
reached. In this STILL_SEND mode, a single bit token of 
either 1 or 0 precedes the encoding of each block of data 
values. When the VOID mode is entered from STILL_SEND 
25 mode, the video encoder 31 generates a single bit 0 token, 
then places zeros in the corresponding addresses for that 
two-by-two block, and then proceeds to place zeros in the 
addresses of data values of the two-by-two blocks in the 
tree above* 

3 0 In the event that the flags indicate that the video 

encoder 31 enters the VOID mode from SEND mode, a 2 -bit 
token 10 is generated and the four data values of that 
two-by-two block are replaced with zeros. The VOID mode 
also results in the video encoder 31 placing zeros in all 

3 5 addresses of all data values of two-by-two blocks in the 
tree above. 

In the case that the flags indicate that there is no 
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additional information in the tree being presently 
encoded, namely, the new and the old trees are 
substantially the' same, then a 2-bit token of 00 is 
generated and the video encoder 31 proceeds to the next 
5 tree in the decomposition. 

In general, when the video encoder 31 enters VOID 
mode, the video encoder will remain in VOID mode until it 
determines that the old block already contains four zero 
data values* In this case, there is no reason to continue 

10 in VOID mode writing zeros into that two-by-two block or 
the remainder of the blocks in the tree above because it 
is guaranteed that the old tree already contains zeros in 
these blocks. This is true because the old tree in frame 
store 35 has previously been encoded through the inverse 

15 quantizer 41. 

Because the video decoder 32 is aware of the tree 
structure of the decomposition, and because the video 
encoder 31 communicates with the video decoder 32 using 
tokens, the video decoder 32 is directed through the tree 

20 structure in the same manner that the video encoder 31 
traverses the tree structure in generating the compressed 
data stream 39. In this way the video decoder 32 writes 
the appropriate data values from the decompressed data 
stream 39 into the corresponding positions of the old data 

25 frame 40. The only flag needed by the video decoder 32 is 
the ozflag, which the video decoder obtains by reading the 
contents of old frame store 40. 

RATE CONTROL 
All transmission media and storage media have a 
30 maximum bandwidth at which they can accept data. This 
bandwidth can be denoted in terms of bits per second. A 
standard rate ISDN channel digital telephone line has, for 
example, a bandwidth of 64 kbits/sec. When compressing a 
sequence of images in a video sequence, depending upon the 
3 5 amount of compression used to compress the images, there 
may be a relatively high number of bits per second 
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generated. This number of bits per second may in some 
instances exceed the maximum bandwidth of the transmission 
media or storage device. It is therefore necessary to 
reduce the bits per second generated to insure that the 
5 maximum bandwidth of the transmission media or storage 
device is not exceeded. 

One way of regulating the number of bits per second 
introduced into the transmission media or storage device 
involves the use of a buffer. Frames having a high number 

10 of bits are stored in the frame buffer, along with frames 
having a low number of bits, whereas the number of bits 
per second passing out of the buffer and into the 
transmission media or storage device is maintained at a 
relatively constant number. If the buffer is sufficiently 

15 large, then it is possible to always achieve the desired 
bit rate as long as the overall average of bits per second 
being input into the buffer over time is the same or less 
than the maximum bit rate being output from the buffer to 
the transmission media or storage device* 

20 There is, however, a problem associated with large 

buffers in video telephony. For a large buffer, there is 
a significant time delay between the time a frame of video 
data is input into the buffer and time when this frame is 
output from the video buffer and into the transmission 

2 5 media or storage device. In the case of video telephony, 

large buffers may result in large time delays between the 
time when one user begins to speak and the time when 
another user begins to hear that speech. This time delay, 
called latency, is undesirable. For this reason, buffer 
30 size is specified in the standard H.261 for video 
telephony. 

In accordance with one embodiment of the present 
invention, a rate control mechanism is provided which 
varies the number of bits generated per frame, on a frame 

3 5 by frame basis. Due to the tree encoding structure 

described above, the number of bits output for a given 
frame is dependent upon the number of trees ascended in 
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the tree encoding process. The decisions of whether or 
not to ascend a tree are made in the lowest high frequency 
octaves of the tree structure. As can be seen from Figure 
25, there are relativeiy few number of blocks in the 
5 lowest frequency of the sub-bands, as compared to the 

number of blocks higher up in the sub-band trees. Given a 
particular two- by-two block in the tree structure, it is 
possible to decrease the value of Q in the equation for 
the threshold limit until that particular block is 

10 determined to be "interesting". Accordingly, a particular 
Q is determined at which that particular block becomes 
interesting. This process can be done for each block in 
the lowest frequency HG, GH and GG sub-bands. In this 
way, a histogram is generated indicating a number of 

15 two-by-two blocks in the lowest frequency of the three 
sub-bands which become interesting at each particular 
value of Q. 

From this histogram, a relationship is developed of 
the total number of two-by-two blocks in the lowest 

20 frequency of the three sub-bands which are interesting for 
a given value of Q. Assuming that the number of blocks in 
the lowest frequency octave of the three sub-bands which 
are interesting for a given value of Q is representative 
of the number of bits which will be generated when the 

25 tree is ascended using that given value of Q, it is 

possible to determine the value of Q at which a desired 
number of bits will be generated when that frame is coded 
with that value of Q. Furthermore, the greater the 
threshold is exceeded, the more bits may be needed to 

30 encode that tree. It is therefore possible to weight by Q 
the number of blocks which are interesting for a given 
value of Q. Finally, the Q values so derived should be 
averaged between frames to smooth out fluctuations. 

The encoder model RM8 of the CCITT Recommendation 

3 5 H.261 is based on the DCT and has the following 

disadvantages. The rate control method used by RM8 is a 
linear feedback technique. Buffer fullness is 
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proportional to Q. The value of Q must be adjusted after 
every group of blocks (GOB) to avoid overflow or underflow 
effects. This means that parts of the image are 
transmitted at a different level quality from other parts. 
5 During parts of the image where little change occurs, Q 
drops which can result in uninteresting areas being coded 
very accurately. The objects of interest are, however, 
usually the moving ones. Conversely, during the coding of 
areas of high activity, 0 rises creating large errors in 

10 moving areas. When this is combined with a block based 
transform, the errors can become visually annoying. 

The method of rate control described in connection 
with one embodiment of the present invention uses one 
value of Q for the whole frame. The value of Q is only 

15 adjusted between frames. All parts of an image are 
therefore encoded with the same value of Q. Moreover, 
because the tree structure allows a relatively few number 
of blocks to be tested to determine an estimate of the 
number of bits generated for a given frame, more 

2 0 intelligent methods of varying Q to achieve an overall 
desired bit rate are possible than are possible with 
conventional compression/decompression techniques . 

TREE BASED MOTION ESTIMATION 
Figure 39 represents a black box 1 on a white 

2 5 background 2. Figure 4 0 represents the same black box l 

on the same white background 2 moved to the right so that 
it occupies a different location. If these two frames of 
Figures 39 and 40 are encoded according to the above 
described method, there will be a tree in the wavelet 
30 decomposition which corresponds with the white-to-black 
edge denoted 3 in Figure 39. Similarly, there will be 
another tree in the wavelet decomposition of the image of 
Figure 4 0 which represents the white-to-black edge 3 1 the 
wavelet decomposition of the image of Figure 40. All of 

3 5 the data values corresponding to these two trees will be 

determined to be "interesting" because edges result in 
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interesting data values in all octaves of the 
decomposition. Moreover, due to the movement of the 
corresponding edge of black box l, all the data values of 
the edges of both of these two trees will be encoded as 
5 interesting data values in the resulting compressed data 
stream. The method described above therefore does not 
take into account that it is the same data values 
representing the same white-to-black edge which is present 
in both images but which is just located at a different 
10 location. 

Figure 41 is a one dimensional representation of an 
edge. The corresponding low path component data values 
are not illustrated in Figure 41. Data values 4, 5, 6, 7, 
8, and 9 represent the "interesting" data values of Figure 

15 41 whereas the other data values have low data values ' 
which makes those blocks "non-interesting" . In the 
representation of Figure 41 , data values 4 and 5 are 
considered a single two data value block. Similarly, 
blocks 6 and 7 are considered a single block and blocks 8 

20 and 9 are considered a single block. Figure 41, although 
it is a one dimensional representation for ease of 
illustration, represents the edge 3 of the frame of 
Figure 39. 

Figure 42 represents the edge 3« shown in Figure 40. 

25 Figure 42 indicates that the edge of black box 1 has moved 
in location due to the fact that the values 19 and 21 
which in Figure 41 were in the two data value block 8 and 
9 are located in Figure 42 in the two data value block 10 
and 11. In the encoding of Figure 42, rather than 

30 encoding and sending into the compressed data stream the 
values 19 and 21, a control code is generated which 
indicates the new locations of the two values. Although 
numerous control codes are possible, only one embodiment 
is described here. 

35 When the two data value block 10 and 11 is tested to 

determine whether it is interesting or not, the block 
tests to be interesting. The neighboring blocks in the 
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old frame are, however, also tested to determine whether 
the same values are present. In this case, the values 19 
and 21 are determined to have moved one two data value 
block to the right. An "interesting with motion" token is 
5 therefore generated rather than a simple " interesting" 
token. A single bit 1 is then sent indicating that the 
edge represented by values 19 and 21 has moved to the 
right. Had the edge moved to the left, a control code of 
0 would have been sent indicating that the edge 

10 represented by values 19 and 21 moved one location to the 
left. Accordingly, in the encoding of Figure 42, an 
"interesting with motion" token is generated followed by a 
single control code l. The interesting values 19 and 21 
therefore need not be included in the compressed data 

15 stream. The video decoder receiving this "interesting 

with motion" token and this control code 1 can simply copy 
the interesting values 19 and 21 from the old frame into 
the indicated new location for these values in the new 
frame obviating the need for the video encoder to encode 

20 and transmit the actual interesting data values 

themselves. The same token and control codes can be sent 
for the two data values corresponding to a block in any 
one of the octaves 0 , 1 or 2 . 

Figure 4 3 represents the motion of the edge 3 of 

25 Figure 39 to a new location which is farther removed than 
is the new location of black box 1 shown in Figure 40. 
Accordingly, it is seen that the values 20 and 21 are 
located to the right at the two data value block 12 and 
13. In the encoding of this two data value block 12 and 

3 0 13 a token indicating "interesting with motion" is 
generated. Following that token, a control code 1 is 
generated indicating motion to the right. The video 
encoder therefore need not encode the data values 20 and 
21 but merely needs to generate the interesting with 

3 5 motion token followed by the motion to the right control 
code, when the video encoder proceeds to the two data 
values block 14 and 15, the video encoder need not send 
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the "interesting with motion" token but rather only sends 
the left control code 0. Similarly, when the video 
encoder proceeds to encode the two data value block 16 and 
17, the video encoder only sends the left control code 0. 
5 The control codes for octaves 0 and 1 do not denote motion 
per se but rather denote left or right location above a 
lower frequency interesting block of the moving edge. 
This results in the video encoder not having to encode any 
of the actual data values representing the moved edge in 

10 the decomposition of Figure 43. 

The one dimensional illustration of Figures 41, 42 
and 43 is presented for ease of illustration and 
explanation. It is to be understood, however, that this 
method of indicating edge motion is used in conjunction 

15 with the above described two dimensional wavelet 
decomposition such as the two dimensional wavelet 
decomposition illustrated in Figure 25. The video encoder 
searches for movement of the data values representing an 
edge only by searching the nearest neighboring blocks of 

20 data values in the old frame. This method can be used to 
search many neighbors or a few neighbors depending on the 
application. The counter scheme described in connection 
with Figures 27 and 28 can be used to determine the 
locations of those neighboring blocks. Although the edge 

25 motion illustrated in connection with Figures 41, 42, and 
43 shows the very same data values being moved in the tree 
structure of the decomposition, it is to be understood 
that in practice the values of the data values 
representing the same edge may change slightly with the 

30 movement of the edge. The video encoder takes this into 
account by judging corresponding data values using a 
motion data value threshold to determine if corresponding 
data values in fact do represent the same edge. By 
indicating edge motion and not sending the edge data 

3 5 values themselves it is possible to both increase the 
compression and also improve the quality of the 
decompressed image . 
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SIX COEFFICIENT QUASI -DAUBECHIES FILTERS 
The Daubechies six coefficient filters are defined by the 
six low pass filter coefficients, listed in the table 
below to 8 decimal places. The coefficients are also 
5 defined in terms of four constants, a, /?, y and e, where a 
= 0.10588942, 0 = -0.54609641, y = 2.4254972 



and € 


= 3.0059769. 










Daubechiee 
coefficients 


Alternative 
represent at ion 


Normalized 
coefficients 


1 

Converted 
Coefficients | 


a 


0.33267055 


l/e 


0.2352336 


30 1 
128 


b 


0.80689151 


7/« 


0.57055846 


73 
128 


c 


0.45987750 


-/5(0+7)/€ 


0.3251825 


41 
128 


-d 


-0.13501102 


0(1 - ay)/e 


-0.095467208 


-12 
128 


-e 


•0.08544127 


-ay/e 


-0.060416101 


-7 
128 


f 


0.03522629 


a/e 


0.024908749 


3 
128 



Table 4 

15 The coefficients (a, b, c, -d, -e, f) sum to 41 . The 
normalized coefficients sum to 1, which gives the filter 
the property of unity gain, which in terms of the 
alternative representation is equivalent to a change in 
the value of € to 4.2510934. These values can be 

20 approximated to any given precision by a set of fractions. 
In the example shown above, each of the normalized values 
has been multiplied by 128 and rounded appropriately, thus 
the coefficient a has been converted to . Filtering 

128 

is therefore possible using integer multiplications rather 
25 than floating point arithmetic. This greatly reduces 
implementation cost in terms of digital hardware gate 
count and computer software speed. The following 
equations show a single step in the filtering process, the 
outputs H and G being the low and high pass outputs, 
30 respectively: 

H 1 =aD 0 +bD 1 +cD 2 -dD 3 -eD 4 +fD 5 (equ. 72) 
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Gj=>- f D 0 -eD l +dD 2 +cD 3 -bD 4 +aD J ( equ . 73) 

H, and G x are calculated as follows. Each data value D 
is multiplied by the relevant integer numerator (30, 73, 
41, 12, 7, 3) and summed as shown. The values of H and G 
5 are found by dividing the summations by the constant 128. 
Because 128 is an integer power of 2, the division 
operation requires little digital hardware to implement and 
only simple arithmetic shift operations to implement in 
software. The filters H and G are quasi-perfect 
10 reconstruction filters: 

a+b+c-d-e+f=l (equ. 74) 

-f-e+d+c-b+a=0 (equ. 75) 

a+c-e=-i (equ. 76) 

f-d+b=-| (equ. 77) 

15 Equation 74 guarantees unity gain. Equation 75 

guarantees that the high pass filter will generate zero for 
a constant input signal. Equations 76 and 77 guarantee 
that an original signal once transferred can be 
reconstructed exactly. 
20 The following equations show a single step in the 

inverse transformation: 

D 2 -2(-eH o -bG 0 +cH 1 +dG l +aH 2 -fG 2 ) (equ. 78) 

D 3 =»2(fH 0 +aG 0 -dH l +cG 1 +bH 2 -eG 7 ) (equ. 79) 

As for the forward filtering process, the interleaved 
25 H and G data stream is multiplied by the relevant integer 
numerator and summed as shown. The output D data values 
are found by dividing the summations by the constant 64, 
which is also an integer power of 2. 

To calculate the first and last H and G values, the 
30 filter equations must be altered such that values outside 
the boundaries of the data stream are not required. For 
example, if H 0 is to be calcualted using the six coefficient 
filter, the values D., and D. 2 would be required. Because 
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these values are not defined, a different filter is used at 
the beginning and end of the data stream. The new filters 
are determined such that the reconstruction process for the 
first and last two data values is possible. The following 
5 pair of equations show the filter used to calculate the 
first H and G values: 

H 0 =cD 0 -dD I -eD 2 +fD 3 (equ. 80) 

G 0 =dD 0 +cD l -bD 2 +aD 3 (equ. 81) 

The last H and G values are calculated with: 
10 H 5 =aD s +bD 9 +cD A -dD B (equ. 82) 

G 5 -fD,-eD 9 +dD A +cD B (equ. 83) 

In this case, these equations are equivalent to using 
the non-boundary equations with data values outside the 
data stream being equal to zero. The following inverse 
IS transform boundary filters are used to reconstruct the 
first two and last two data values: 

D 0 »2( (c-£)H 0 +(d+^)G 0 +aH x -fG 1 ) (equ. 84) 

D x *2U^-d)H 0 +(c-£)G Q +bH x -eG x ) (egu. 85) 

D A -2 <-e/f 4 -bG 4 *(c-^)tf 5 Md--|)G s ) (egu. 86) 

D B =2(£H i +aG A -(d+-£)H % +(c-£)G s ) (equ. 87) 



INCREASING SOFTWARE DECOMPRESSION SPEED 
A system is desired for compressing and decompressing 
video using dedicated digital hardware to compress and 

20 using software to decompress. For example, in a video mail 
application one user uses a hardware compression expansion 
card for an IBM PC personal computer coupled to a video 
camera to record a video message in the. form of a video 
message file. This compressed video message file is then 

25 transmitted via electronic mail over a network such as a 
hardwired network of an office building. A recipient user 
receives the compressed video message file as he/she would 
receive a normal mail file and then uses the software to 



WO 94/23385 



PCT/GB94/006T7 



- 83 - 

decompress the compressed video message file to retrieve 
the video mail. The video mail may be displayed on the 
monitor of the recipient's personal computer. It is 
desirable to be able to decompress in software because 
5 decompressing in software frees multiple recipients from 
purchasing relatively expensive hardware. Software for 
performing the decompression may, for example, be 
distributed free of charge to reduce the cost of the 
composite system. 

10 In one prior art system, the Intel Indeo video 

compression system, a hardware compression expansion card 
compresses video and a software package is usable to 
decompress the compressed video. This system, however, 
only achieves a small compression ratio. Accordingly, 

15 video picture quality will not be able to be improved as 
standard personal computers increase in computing power 
and/ or video bandwidth. 

The specification above discloses a method and 
apparatus for compressing and decompressing video. The 

20 software decompression implementation written in the 
programming language C disclosed in Appendix A only 
decompresses at a few frames per second on a standard 
personal computer at the present date. A method capable of 
implementation in software which realizes faster 

25 decompression is therefore desirable. 

A method for decompressing video described above is 
therefore modified to increase software execution speed. 
Although the b=19/32, a«ll/32, c»5/32 and d=3/32 
coefficients used to realize the high and low pass forward 

30 transform perfect reconstruction digital filters are used 
by dedicated hardware to compress in accordance with an 
above described method, the coefficients b=5/8, a=3/8, 
c*l/8 and d=l/8 are used to decompress in software on a 
digital computer. The coefficients are determined as shown 

35 in the table below. 
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a = 


1 +v/3 




8 


b = 


3+/T _ 




8 


C = 






8 


d = 


-1*^ 



8 

8 



8 

.0915(8) = 0.732 = 1 

8 

Table 5 



An even start inverse transform digital filter in 
accordance with the present embodiment is: 

Do = 4[(b-a)Ho + (c-d)G 0 J (eq u. 8 8) 

where, for example, D 0 is a first inverse transformed data 
10 value indicative of a corresponding first data value of a 

row of the original image, and where Ho and G 0 are first low 

and high pass component transformed data values of a row of 

a sub-band decomposition. 

An odd end inverse transform digital filter in 
IS accordance with the present embodiment is: 

D B = 4C(c+d)H, - (a+b)G,] (egu. 89) 

where, for example, D B is a last inverse transformed' data 
value indicative of a corresponding last data value of a 
row of the original image, and where H, and G, are last low 
20 and high pass component transformed data values of a row of 
a sub-band decomposition. 

An odd interleaved inverse transform digital filter in 
accordance with the present embodiment is: 

- iH(x-i)-{G(x-l) + |H(x) + lG(x) (equ . go, 

25 An even interleaved inverse transform digital filter 

in accordance with the present embodiment is: 

J>1§*> = 4H(x-l) + 2G(x-l) + i H <x) + iG(x) ( equ. 91) 

As indicated by equations 90 and 91, the odd and even 
interleaved inverse transform digital filters operable 
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the same H and G values of the sub-band decomposition but 
generate the odd and even inverse transformed data values 
in a row between the even start and odd end filters of 
equations 88 and 89. 
5 Using the above even start, odd end, odd interleaved 

and even interleaved inverse transform digital filters, a 
frame rate of approximately 15 frames/second is realizable 
executing on a Macintosh Quadra personal computer haying a 
68040 microprocessor. Digital filters using the 

10 coefficients b=5/8, a=3/8, c=l/8 and d=l/8 may also be 
realized in dedicated digital hardware to reduce the cost 
of a dedicated hardware implementation where a slightly 
lower compression ratio is acceptable. 

To further increase software decompression speed when 

15 decompressing video on a digital computer, only two octaves 
of inverse transform are performed on video which was 
previously compressed using three octaves of forward 
transform. This results in the low pass component of the 
octave 0 decomposition. The low pass component of the 

20 octave o decomposition is a non-aliased high quality 
quarter size decimated version of the original image. 
Rather than performing octave 0 of inverse transform, 
horizontal linear interpolation is used to expand each row 
of data values of the low pass component of the octave 0 

25 decomposition into twice the number of data values. To 
expand the number of rows, each row of interpolated data 
values is replicated once so that the total number of rows 
is doubled. In some embodiments, interpolation techniques 
other than linear interpolation are used to improve image 

30 quality. For example, spline interpolation or polynomial 
interpolation may be used. 

To further increase software execution speed when 
decompressing video, luminance data values are decompressed 
using the digital filters of equations 88, 89, 90 and 91. 

35 The chrominance data values, on the other hand, are 

decompressed using even and odd interleaved reconstruction 
filters having a fewer number of coefficients than four. 
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In one embodiments, two coefficient odd interleaved Haar 
and even interleaved Haar filters are used. The even 
interleaved Haar reconstruction filter is: 

D 0 = (H 0 + G 0 ) (equ. 92) 

5 The odd interleaved Haar reconstruction filter is: 

°i = (Ho - G 0 ) (equ. 93) 

Because the above Haar filters each only have two 
coefficients, there is no boundary problem as is addressed 
in connection with an above-described method. Accordingly, 

10 another start inverse transform digital filter and another 
end inverse transform digital filter are not used. 

To increase software execution speed still further 
when decompressing video, variable-length SEND and 
STILL_SEND tokens are used. Data values are encoded using 

15 a Huffman code as disclosed above whereas tokens are 
generated in variable-length form and appear in this 
variable- length form in the compressed data stream. This 
allows decompression to be performed without first 
calculating flags. 

2 0 Figure 44 shows variable-length tokens used for 

encoding and decoding in accordance with some embodiments 
of the present invention. Because transitions from SEND 
mode to STOP mode or from STILL_SEND mode to STOP mode 
occur most frequently of the transitions indicated in 
25 Figure 44, the corresponding tokens consist of only one 
bit. 

In general, if an area changes from white to black in 
two consecutive frames of a video sequence and if the 
encoder is in LPF_SEND mode, then the difference between 

3 0 the corresponding data values after quantization will be 

much larger than 37. 3 7 is the maximum number encodable 
using the specific Huffman code set forth in connection 
with an above-described method. Because such a large 
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change in data value cannot be encoded, an artifact will 
be generated in the decompressed image for any change in 
quantized data values exceeding 37, Accordingly, the 
Huffman code in the table below is used in accordance with 
5 one embodiment of the present invention. 



HUFFMAN CODE 


q index 


0 


0 


lsl 


±1 


1S01 


±2 


1S001 


±3 


IsOOOl 


±4 


1 IsOOOOl 


±5 


1S000001 


±6 


1S00O0O01 


±7 


lsOOOOOOO ( | qindex | -8 ) 


±8 . . ±135 



Table 6 



In Table 6 above, the value (|g±ndex| - 8) is seven bits 
in length. The s in Table 6 above is a sign bit. 
This embodiment is not limited to video mail 

20 applications and is not limited to systems using dedicated 
hardware to compress and software executing on a digital 
computer to decompress. Digital circuitry of a general 
purpose digital computer having a microprocessor may be 
used to decode and inverse transform a compressed image 

25 data stream. The coefficients 5/8, 3/8, 1/8 and 1/8 

independent of sign may be the four coefficients of four 
coefficient high and low pass forward transform perfect 
reconstruction digital filters used to transform image 
data values into a sub-band decomposition. 
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Although the present invention has been described by 
way of the above described specific embodiments, it will be 
understood that certain adaptations, modifications, 
rearrangements and combinations of various features of the 
5 specific embodiments may be practiced without departing 
from the scope of the invention. Filters other than the 
four coefficient quasi-Daubechies filters can be used. In 
some embodiments, six coefficient quasi-Daubechies filters 
are used. Embodiments of this invention may, for example, 

10 be practiced using a one-dimensional tree structure, a two- 
dimensional tree structure, or a three-dimensional tree 
structure. Rather than testing whether or not a two-by-two 
block of data values is interesting, blocks of other sizes 
may be used. Three-by-three blocks of data values may, for 

15 example, be tested. Blocks of different sizes may be used 
in different octaves of a decomposition. In certain 
embodiments, there are different types of interesting 
blocks. The use of tokens in combination with use of a 
tree structure of a decomposition to reduce the number of 

2 0 data values encoded may be extended to include other tokens 
having other meanings. The "interesting with motion 11 token 
is but one example. Tree structures may be used in 
numerous ways to estimate the activity of a frame for rate 
control purposes. Numerous boundary filters, thresholds, 

25 encoder and decoder modes, token schemes, tree traversing 
address generators, quantization schemes, Huffman-like 
codes, and rate control schemes will be apparent from the 
specific embodiments. The above-described specific 
embodiments are therefore described for instructional 

30 purposes only and are not intended to limit the invention 
as set forth in the appended claims. 
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source/Bits, c 



/* 

Reading and writing bits from a file 

*/ 

^include " . ./include/xwave.h" 
^include " . ./include/Bits.h" 

B its bopen(name , mode) 

String name, mode; 

{ 

Bits bits = (Bits)MALLOC(sizeof(BitsRec)); 

if((bits->fp=fopen(name,mode)) = =(F^ open binary 

file\n H ); /^change*/ 

bits- > bufsize=0; /*new*/ 

bits- > buf = (unsigned char)0; /*new*/ 

retum(bits); 

} 

void bclose(bits) 
Bits bits; 
{ 

if(fclose(bits->fp)!=0) Eprintf( "Failed to close binary file\n n ); /*was: 
fclose(bits->fp)*/ 
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XtFrcc(bits); 

} 

void bread(bytes,num,bits) 

unsigned char *bytes; 
int num; 
Bits bits; 

{ 

int byte-O, bit=0,pull,b; 

bytes [byte] =0; 
while(num>0) { 

if (bits- > bufsize = =0) { 

pull = fgetc(bits- > fp); 
if(pull==EOF) 
{ 

/♦printfCEORn"); Previously didn't check for 
EOF:bits- > buf= (unsigned char)fgetc(bits- > fp)*/ 

for(b =byte + 1 ;b < num/8 + 1 ;b + +) 
bytesfb] ^(unsigned char)0; 

return; 
} 

bits- > buf = (unsigned char)pull; 
bits- > bufsize =8; 

} 

bytes[byte]=((l&bits-> buf)! =0)?bytes[byte] |(1 < <bit):bytes(byte]&-(l < <bit); 

if (bit= =7) { bit=0; byte+ + ; bytes[bytej=0; } /* was bit==8 */ 

else bit++; 

bits- > buf = bits- > buf > > 1 ; 
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bits->bufsize«; 
num--; 

} 

} 

void bwrite(bytes,num,bits) 

unsigned char *bytes; 
int num; 
Bits bits; 

{ 

int byte=O f bit=0; 
unsigned char xfer; 

while(num>0) { 

if (bit==0) { 

xfer = bytes [byte + +1 ; 
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source/Color, c 
/♦ 

* Color routines 
*/ 

^include " . ./include/xwave.h" 
#dcfinc GAMMA 1.0/2.2 

int 

VisualClass(6] = {PseudoColor,DiirctCoto^^ 

/* Function Name: Range 

* Description: Range convert for RGB/YUV calculations 

* Arguments: old_x - old value (O..old_r-1) 

* old_r - old range <new_r 

* new_r - new range 

* Returns: old_x scaled up to new range 
*/ 

int Range(old_x,old_r f new_r) 

int oldjc, old_r, newjr; 
{ 

return((oid_x*new_r)/old_r); 

} 

V* Function Name: Gamma 

* Description: Range convert with Gamma correction for RGB/YUV calculations 

* Arguments: as Range + 

* factor - gamma correction factor 
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* Returns: old_x gamma corrected and scaled up to new range 
*/ 

int Gamma(old_x,old_r.new_r,factor) 

int old_x, old_r, new_r; 
double factor; 

{ 

return((int)((double)new_r*pow((double)old_x/(double)old_r, factor))) ; 

} 

/* Function Name: Dither 

* Description: Range convert with dithering for RGB/YUV calculations 

* Arguments: levels - output range (O-.levels-l) 

* pixel - pixel value (0.. 1< < 8+ precision- 1) 

* x t y - dither location 

* precision - pixel range (0..K <8+precision-l) 

* Returns: dithered value (0..1evels-l) 
*/ 

int Ditheitlevels,pixel,x,y,precision) 

int pixel, levels, x, y, precision; 

{ 

int bits = 8 + precision, 

pixlev=pixel*levels, 

value =(pixlev> >bits)+((pixlev-(pixlev&(-l< < bits))) > > precision > global- >dither[x 
&15][y&15]?l:0); 
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retura( value > =levels?levels-l: value); 

} 

/* Function Name: ColCvt 

* Description: Converts between RGB and YUV triples 

* Arguments: src - source triple 

* dst - destination triple 

* rgb_yuv - convert direction RGB- > YUV True 

* max - range of data (max- 1.. -max) 

* Returns: alters dst. 
*/ 

void ColC vt(src ,dst, rgb_yuv , max) 

short src[3], dst[3]; 
Boolean rgb^yuv; 
int max; 

{ 

double rgb_yuv_mat[2][3] [3] = { { 

{0.299,0.587,0.114}, 
{-0. 169,-0.3316,0.5}, 
{0.5,-0.4186,-0.0813} 

}.{ 

{1,0,1.4021}. 

{1,-0.3441,-0.7142}, 

{1,1.7718,0} 

}}; 

int i, channel; 



for(channel=0;channel<3;channel ++) { 
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double sum=0.0; 

for(i=0;i<3;i + +) 
sum-K =(double)(src[i])*rgb - yuv_mat[rgb - yuv?0: 1] [channel] [i]; 

dst[channei] = (int)sum < -max?-max:(int)sum> max-l?max-l :(short)sum; 

} 

} 

/* Function Name: CompositePixel 

* Description: Calculates pixel value from components 

* Arguments: frame - Frame to be drawn on 

* x, y - coordinate of pixel in data 

* X, Y - coordinate of pixel in display 

* Returns: pixel value in colormap 
♦/ 

int CompositePixel(frame,x,y,X,Y) 

Frame frame; 
int x, y ( X, Y; 

{ 

Video vid= frame- > video; 

int channel = frame- > channel, pixel, value =0; 

if (channel! =3) { 

pixel =(int)vid- > datafchannel] [frame- > frame] [Address2(vid,channel,x,y)] +(128 < < vid- 
> precision); 

value =Dither(global- > levels, pixel,X,Y,vid- > precision); 
} else for(channel=0;channel<3;channel + +) { 
int 
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levels = vid- > type = = RGB?global- > rgbjevels: global- > yuv_levels[channel] ; 

pixel =(int)vid- > data[channel] [frame- > frame] [Address(vid,channel ( x,y)] +(128 < < vid- 
> precision), 

value = levels*value-*-Dither(levels,pixel,X,Y, vid- > precision); 

} 

return( value); 

} 

void InitVisualO 
{ 

Display *dpy = XtDisplay(global- > toplevel); 

int scrn = XDefaultScreen(dpy ) , class=0, depth=8, map, i, r, g, b, y f u, v; 
String 

VisualName$l6] - { "Pseudocolor" f "DirectColor " , TnieColor" , "StaticColor" , "Grayscale" , 
"StaticGray"}; 

XColor color; 

global- > visinfo=(XVisualInfo *)MALLOC(sizeof(XVisualInfo)); 
while(depth>0 

&&!XMatchVisualMo(dpy t scm,depth t VisualClass[class], global- > visinfo)) 
if (class ==5) {class =0; depth--;} else class ++; 
Dprintf("Visual: %s depth %d\n",VisualNames[class],depth); 
global- > palettes = (Palette)MALLC)C(sizeof(PaletteRec)); 
strcpy(global- > palettes- > name, "Normal"); 
global- > palettes- > next = NULL; 
global- > no _pals = 1 ; 
switch(global«> visinfo- > class) { 
case TmeColor: 
case DirectColor: 
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case StaticColor: 
case Grayscale: 

fprintf(stderr/ Unsupported visual type: %s\n",VisualNames[class]); 
exit(); 
break; 
case PseudoColor: 

global- > levels = global- > visinfo- > colormap_size; 

global- > rgb Jevels = (int)pow((double)global- > levels, 1 .0/3,0); 

for(map=0;map<2;map + + ) { /* rgb non-gamma and gamma maps */ 

global- > cmaps[map] =XCreateColonnap(dpy ,XDefaultRootWindow(dpy), global- > visinfo 
-> visual, Alloc All); 

for(r=0;r< global- > rgb_levels;r+ +) 

for(g =0;g < global- > rgbjevels;g + +) 

for(b =0;b< global- > rgb Jevcls;b++) { 

color.pixel=(r*global- > rgb_levels+g)*global- > rgbjevels+b; 

color.red=(map&l)?Gamma(r,global- > rgbJevels,65536 t GAMMA):Range(r,global- > rg 
bjevels,65536); 

coior.green=(map&l)?Gamma(g,global- > rgb_levels,65536,GAMMA):Range(g,global- > 
rgbjevels,65536); 

color.blue=(map&l)?Gamma(b,global- > rgbJevels,65536,GAMMA):Range(b,global- > r 
gb_levels,65536); 

color.flags-DoRed | DoGreen | DoBlue; 
XStoreColor(dpy, global- > cmaps[map], &color); 

} 

color.pixel=global-> levels- 1; 
color. red = 255 < <8; 
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color. green = 255 < <8; 

color. blue = 255 < <8; 

color, flags =DoRed | DoGreen | DoBlue; 

XStoreColor(dpy, global- > cmaps[map],&color); 

} 

for(map=2;map<4;map++) { /* mono non-gamma and gamma maps +/ 

global- > cmaps[map] = XCreateColormap(dpy ) XDefaullRootWindow(dpy) f global- > visinfo 
- > visual, AllocAll); 

for(i=0;i < global- > visinfo- > colormap_size;i+ +) { 
color.pixel=i; 

color.red =(map&l)?Gamma(i f global- > levels,65536,GAMMA):Range(i,g!obal- > levels,6 
5536); 

color.green=(map&l)?Gamma(i,global-> levels,65536,GAMMA):Range(i,global- > levels 
,65535); 

color.blue = (map&l)?Gamma(i,glo^^ 
65536); 

color, flags =DoRed | DoGreen | DoBlue; 
XStoreColor(dpy .global- > cmaps[map] ,&color); 

} 

} 

global- > yuvjevels[0] = (int)pow((double)global- > levels, 1 .0/2.0); 
global- > yuv_levels[l] =(int)pow((double)global-> levels, 1.0/4.0); 
global- > yuv Jevels[2] = (int)pow((double)global- > levels, 1.0/4.0); 
for(map*=4;map<6;map++) { /* yuv non-gamma and gamma maps */ 



global- > cmaps[map] =XCreateColormap(dpy ,XDefaultRootWindow(dpy),global- > visinfo 
-> visual, AllocAll); 

for(y =0;y < global- > yuv_levels[0] ;y + + ) 
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for(u=0;u< global- >yuv_levels(l];u++) 

for(v=0;v < global- > yuv_leve!s[2];v+ +) { 
short 

src[3] = {(short)(Range(y .global- > yuv_levels[0] ,65536)-32768), 



(short)(Range(u,global- > yuv_levels[l],65536)-32768), 

(short)(Range(v,global- > yuv_levels[2J,65536)-32768)}, dst[3]; 

ColCvt(src,dst,False,65536/2); 

color.pixel =(y *global- > yuv_levels[l] +u)*global- > yuv_levels[2] +v; 

color.red=(mp&l)?Ganmia((im)dst[0]+32768,65536,65536,GAMMA):(int)ds^ 
8; 

color.green=(map&l)?Gamma((int)dst[l] +32768,65536,65536,GAMMA):(int)dst[l] +32 
768; 

color.blue=(map&l)?Gamma((int)dst[2] +32768 ,65536,65536,GAMMA):(int)dst[2] +327 
68; 

color, flags =DoRed | DoGreen | DoBlue; 



XStoreColor(dpy .global- >cmaps[map],&color); 

} 

color.pixel = global- > levels- 1 ; 

color.red=255< <8; 

color. green =255 < < 8; 

color.blue=255< <8; 

color. flags =DoRed | DoGreen j DoBlue; 

XStoreColor(dpy , global- > cmaps[map],&color); 
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global- > palettes- > mappings - NULL; 
break; 
case StaticGray: 

global- > levels = 1< < depth; 

for(i=0;i<6;i++) global- >cmaps[i] = XDefaultColonnap(dpy t sera); 
color, pixel =0; 

XQueryCoior(dpy ( XDefaultColormap(dpy ( scrn),&color); 
if (color.red= =0 && color.green= =0 && color.blue= =0) 
global- > palettes- > mappings = NULL; 
else { 

global- > palettes- > mappings = (Map)MALL0C(si2eof(MapRec)) ; 

global- > palettes- > mappings- > start =0; 

global- > palettes- > mappings- > finish = global- > levels- 1 ; 

global- > palettes- > mappings- >m=-l; 

global- > palettes- > mappings- > c - global- > levels- 1 ; 

global- > palettes- > mappings- > next = NULL; 

} 

break; 

} 

} 



Colonnap GiamnelCmap(channeLtype t gamma) 



Lnt channel; 
VideoFonnat type; 
Boolean gamma; 



Colonnap cmap; 



if (channel! =3 1 1 type == MONO) { 

if (gamma) cmap = global- >cmaps[global->cmapsl2] = =NULL?3;2]; 
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else cmap - global- > cmaps[global- > cmaps[3] = = NULL72 :3] ; 
} else if (type == RGB) { 

if (gamma) cmap = global- > cmaps[global- > cmaps[0] = = NULL? 1:0]; 
else cmap = global- > cmaps[global- > cmapsj 1 ] = = NULL70: 1 ] ; 

} else { 

if (gamma) cmap=global->cmaps[global->cmaps[4] = = NULL?5:4]; 
else cmap = global- > cmaps(global- > cmaps[5] = = NULL?4:5]; 

} 

return(cmap); 



WO 94/23385 PCT/GB94/00677 

- 103 - 

source/Convert.c 



^include M . ./include/xwave.h" 
short cti(c) 
char c; 

{ 

remrn((short)(c) A -128); 

} 

char itc(i) 
short i; 
{ 

static int e rr o r s =0; 
if (i<-128 || i>127) { 
if (errors ==99) { 

Dprintf("100 Conversion overflows\n B ); 
errors =»0; 
} else errots++; 
i=(i<-128)?-128:127; 

} 

return((char)(i A 128)); 

} 
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source/Convolve3 .c 



/* 

2D wavelet transform convolver (fast hardware emulation) 
New improved wavelet coeffs : 11 19 5 3 

*/ 

^include " . ./include/xwave.h" 
/* Function Name: Round 

* Description: Rounding to a fixed number of bits, magnitude rounded down 

* Arguments: number - number to be rounded 

* bits - shifted bits lost from number 

* Returns: rounded number 
♦/ 

short Round(number f bits) 

int number; 
int bits; 

{ 

if (bits==0) rcturn((short)number); 

else return((short)(number+(l < <bits-lMnumber<0?0:l) > > bits)); 

} 

/* Function Name: Convolve 

* Description: Perform a wavelet convolution on image data 

* Arguments: data - data to be transformed 

* dim - convolution direction 
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size - size of image data 

octsrc, oct dst - initial and final octave numbers 
data altered 

void Convolve(data,dirn,size,oct_src,oct_dst) 

short *data; 

Boolean dim; 

int size[2], oct_src, oct_dst; 

{ 

int tab[4][4], addr[4] = {-l,-l,-l,-l}, index, mode, i, j, oct, orient, 
area = size[0] *size[ 1 ] ; 

Boolean fwd_re v = oct_src < oct_dst; 

int windows! 12] [5] ={ 

{1,2,3,-4,2}, /* 0 - normal forward 0 */ 
{4,-3,2,1,3}, /* 1 - normal forward 1 */ 
{1,-2,3,4,2}, /* 2 - normal reverse 0 */ 
{4,3,2,-1,3}, /* 3 - normal reverse 1 */ 
{2,3,4,-4,3}. /* 4 - end forward 0 */ 
{4,-4,3,2,4}, /* 5 - end forward 1 */ 
{2,2,3,-4,2}, /* 6 - start forward 0 ♦/ 
{4,-3,2,2,3}, /* 7 - start forward 1 */ 
{3,-4,-4,3,4}, /* 8 - break reverse end dirn= = False*/ 
{4,3,-3,-4,3}, /* 9 - break reverse start dirn== False */ 
{-3,-4,4,3,4}, /* 10 - break reverse end dim—True */ 
{-4,3,3,-4,3}, /* 11 - break reverse start dim "True */ 

}, win[3]; /* 12 - no calculation */ 

for(oct = oct_src ; oc t ! =oct_dst;oct+ =(fwd_rev?l:-l)) { 
long shift =oct-(fwd_rev?0:l); 



* 

* Returns: 
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for(orient=0;orieni<2;orient++) { 

Boolean x_y = fwd_rev = = (orient = = 0) ; 

for (index =0; index < (area > > (shift < < l));index++) { 

long major, minor, value, valuex3, valuexll, valuexl9, valuex5; 

major =index/(size[x_y?0: 1] > > shift); 
minor = index-major*(size[x_y?0: 1] > > shift); 
for(j =0;j <3;j + +) win[j] = 12; 
switch(minor) { 
case 0: break; 

case 1: if (!fwd_rev) win(01 =dirn?l 1 :9; break; 

case 2: if (fwd_rev) { win[0]=6; win[l]=7; }; break; 

default: 

if (minor* l = =size(x_y?0:l]> > shift) { 

if (fwd rev) { win[0]=4; win[l]=5; } 

else { winlOJ=2; win[l]=3; win(2]«dirn?10:8; } 

} else if (fwd_rev) { 

if ((l&minor)==0) { win[0]=0; win[l] = l; } 

} else { 

if ((l&minor)! =0) { win[0]=2; win[lj=3; } 

} 

} 

addrl3&index] =(x^?mmor;major)+size[0]*(x^?niajor:minor)< <shift; 
value = (int)data[addr[3&index]] ; 

valuex5= value +( value < <2); 
valuex3 = value +(value < < 1); 
valuexll = valuex3+ (value < <3); 
valuexl9=valuex3+(value< <4); 
ub[3&index][3]=fwd_rev || !dim?valuex3:valuexl9; 
tab{3&index][2]=fwd_rev || dirn?valuex5: valuexll; 
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tab[3&index][l]=fwd_rev jj !dira?valuexl9:valuex3; 
tab[3&index][0]=fwd_rev |j dim?valuexll:valuex5; 
for(j=0;j<3 &&. win[j]! = 12;j + +) { 
int conv=0; 



for(i=0;i<4;i++) { 

int wave=dirn?3-i:i; 



conv+ = negif(0 > windows [win[jl] I wave] ,tab[3&index +abs(windows[win(j]](i])][waveJ); 
} 

data[addr[3&index+windows(winO]][4]]]=Round(conv,fwd_rev?5:win01>7?3:4); 
> 

}» 

} 
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source/Copy .c 



/* 

Copy video, includes direct copy, differencing, LPF zero, LPF only, RGB-YUV 
conversion and gamma correction 
*/ 

^include " . ./include/xwave.h" 
^include "Copy.h" 
extern int Shift(); 
extern void ColCvtO; 

void CopyVideoCtrl(w,closure,calljiata) 

Widget w; 
caddr_t closure, call_data; 

{ 

CopyCtrl Ctrl - (CopyCtrl)closure; 

Video new =CopyHeader(ctrl- > video), src =ctrl- > video; 

int frame, channel, i, x, y, X, Y, map[256]; 

if (global- > batch = = NULL) 
Ctrl- > mode « (int)XawToggleGetCument(ctrl- > radioGroup); 
strcpy(new- > name,ctrl- > name); 
strcpy(new- > files,new- > name); 
switch(ctrl->mode) { 
case 1: Dprintf("Direct copy\n"); 

new- > UVsamplefO] =ctrl- > UVsamplefO]; 

new- > UVsamplefl] =ctrl- > UVsample[l]; 
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break; 

case 2 : Dprintf ( " Differences\n M ) ; 
break; 

case 3: DprintffLPF zero\n"); 

break; 

case 4: DprintffLPF oniy\n n ); 

new- > trans, type = TRANS_None; 

new- > size[0] =new- > size[0] > > new- > trans, wavelet. space[0]; 

new- > size[l] =new- > size[l] > > new- > trans. wavelet. space [0]; 

break; 

case 5: Dprintf("RGB-YUV\n H ); 

new- > type = new- > type = = YUV7RGB: YUV; 
new- > UVsample[0] =0; 
new- > UVsamplefl] =0; 
break; 

case 6: Dprintf("Gamma conversion\n n ); 

new- > gamma = !new-> gamma; 
for(i=0;i<256;i++) 
map[i] = gamma(i, 256, new- > gammaTO. 5:2.0); 

break; 

} 

if (new- > disk= =True) SaveHeader(new) ; 
for(frame =0;frame < new- > size[2] ;frame + +) { 

GetFrame(src , frame) ; 

Ne wFrame(ne w , frame) ; 

switch(ctrl- > mode) { 

case 1: 

for(channel =0;channe! < (new- > type = = MONO? 1 :3);channel + +) { 

int si2e=Size(new,channel,0)*Size(new,channel,l); 



WO 94/23385 



PCT/GB94/00677 



- 110 - 

for(y=0;y<Size(new,channel,l);y + +) 

for(x =0;x < Size(new,channel.O);x+ +) 

new- > data[channel][framel[x+Size(new,channel,0)*y] =src- > data[channelj[frame][Shift( 
x,src- > type = = YUV && 

channel! =0?new- > UVsamplelO]-src- > UVsample[0]:0)+Size(src,channel,O)*Shift(y.src- 
> type == YUV && channel!=0?new->UVsample[l]-src->UVsample[l]:0)]; 

} 

break; 

case 2: 

for(channel =0;channel < (new- > type = = M0NO71 :3);channel + + ) { 

int 

size =Size(aew,channel,0)*Size(new t channel,l); 

for(i=0;i<size;i++) 

new- > data(channel] [frame] [i] = src- > data [chamel] [frame] [i]-(frame- *=0?0:sic- > daca[ch 
annel][frame-l][i]); 

} 

break; 

case 3: 

for(channel =0;channei < (new- > type = = MON071 :3);channel + +) { 

int 

size - Size(new,channel,0)*Size(new,channel, 1); 

for(i=0;i<size;i++) { 

x = i%Size(new,chaimel,0); 

y =i/Size(new,channel,0); 

if 

(x%(l < < new-> trans. wavelet. space[new-> type == YUV Sc& channel! =0?1:0]) = =0 
&& y%(l< < new- > trans, wave let. space [new- > type= = YUV && 
channel! =0?1:0])==0) 
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new- > datafchannel] [frame] [i] =0; 

else 

new- > daia[channelj[frame][i] =src- > data(channel][frame][i]; 

} 

} 

break; 

case 4: 

for(channel =0;channel < (new- > type = =M0N0?1 :3);channel + +) { 

int 

size = Size(new,channel,0)*Size(new ? channel, 1); 

for(i=0;i<size;i++) { 

x=i%Size(new,channel,0); 

y=i/Size(new,channel t O); 

new- > data[channel] [frame] [i] =src- >data[channel] [frame] [(x+(y < < new- > trans. wavele 
t.space[0])*Size(n£w,channel,0)) < < new- > trans. wavelet. space [0]]; 

} 

} 

break; 

case 5: for(X=0;X<new->size[0];X++) 
for(Y=0;Y<new->size[l];Y++) { 

short srcjriple[3], dst_triple[3]; 

for(channel=0;channel<3;channel+ +) 

src_triple[channel] = src- > data[channel] [frame] [ Address(src, channel, X f Y)] ; 

ColCvt(src_triple,dst_triple,new- > type = = YUV, 1< < 7 +new- > precision); 

for(channel =0;channel < 3 ;channel + + ) 

} 

SUBSTITUTE SHEET (RULE 26) 
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break; 

case 6: 

for(channel=0;channel < (new- > type = =MONO?i :3);channel+ +) { 

int 

size = Size(new,channel,0)*Size(new,channel,l); 

for(i=0;i<size;i++) 
new- >daia[channel][frame][i] =map[src->data(channel][frame][i] + 128]- 128; 

} 

break; 

} 

if (frame >0) FreeFrame(src, frame- 1); 
SaveFrame(ne w , frame) ; 
FreeFrame(new,frame); 

} 

FrecFrame(src,src- > size[2]-l); 
new- > next = global- > videos; 
global- > videos = new; 

} 

void BatchCopyCtrI(w t closure t call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

CopyCtrl ctrl =(CopyCtrl)closure; 

if (ctrl- > video = = NULL) 
ctrl- > video =FindVideo(ctrl- > src_name,global- > videos); 
Copy VideoCtrl(w .closure ,call_data) ; 

} 
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CopyCtrl InitCopyCtrl(name) 
String name; 

{ 

CopyCtrl Ctrl = (CopyCtrl)MALLOC(sizeof(CopyCtrlRec)); 

strcpy(ctrl- > src _name,name); 
strcpy (ctrl- > name , name) ; 
ctrl->mode=l; 
return(ctrl); 

> 

^define COPYJCONS 17 

void CopyVideo(w,closure,call_data) 

Widget w; 

caddr t closure, calldata; 

{ 

Video video = (Vidco)closure; 

CopyCtrl Ctrl =InitCopyCtrl(video-> name); 

Numlnput UViiiputs=(Numiiiput)MALLOC(2'*sizeof(NumInputRec)); 

Message msg = NewMessage(ctrl- > name , NAME_LEN); 

XtCallbackRec destroy_call[] = { 

{Free.(caddr_t)ctrl}, 

{Free,(caddr_t)UVinputs}, 

{CloseMessage,(caddr_t)msg} , 

{NULL.NULL}, 

}; 

Widget sheli=ShellWidget("copy_video",w,SW_below,NULL,destroy_call), 
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fonn=FormatWidget("cpy_form", shell), widgeis[COPY_ICONS]; 
Fonnltem itemsQ = { 

{ "cpy_cancer , "cancel" ,0,0,FW_icon,NULL} , 
{ "cpyconfinn", "confirm" , 1 ,0,FW_icon,NULL}, 
{"cpytitle'VCopy a video" ,2,0 t FW_label,NULL}, 
{ "cpy_vid_lab" , "Video Name: ",0,3,FWJabel,NULL}, 
{ "cpyjext" ,NULL,4,3,FW_text,(String)msg} , 

{ B cpy_copy " , "copy " ,0,5 , FWjoggle .NULL} , 

{"cpy_difr,-difr,6,5,FW_toggle,(String)6}, 

{ n cpy_lpf_zero\ "lpfzero " ,7,5 ,FW_toggle,(String)7} , 

{ "cpyjpfonly" , "lpf_only\8,5,FW joggle,(String)8}, 

{"cpy_color\"color_space\9,5,FW_toggle,(String)9} t 

{"cpy ^alnlna^"galnnla^l0,5,FW_toggle,(St^ing)10}, 
{ "cpy_UV0_int" ,NULL,0 t 6,FW_integer, (String)&UVinputs[0]} , 
{ "cpy_UV0_down" .NULL, 12,6,FW_down,(String)&UVinputs[0] } , 
{ "cpy_UV0_up",NULL, 13,6,FWjip,<String)&lJVmputs(0]} , 
{ "cpy_UVl Jim" ,NULL,0, 14,FW_mteger,(String)&UVinputs[l]}, 

{ "cpy_UVl_down" ,NULL, 1244,FWjlown,(Strmg)&UVuiputs[l] }, 
{ "cpy_UVl_up" .NULL, 16, 14,FW_up,(String)&UVinputs[l] }, 

}; 

XtCallbackRec callbacks[]={ 
{Destroy, (caddrt)shell}, 
{NULL.NULL}, 
{Copy VideoCtrl,(caddr_t)ctrl} , 
{Destroy , (caddrt)shell} , 
{NULL.NULL}, 

{NULL.NULL}, {NULL.NULL}. {NULL,NULL}, {NULL.NULL}, 
{NULUNULL}, {NULL.NULL}, 

{NumIncDec,(caddr_t)&UVinputs[0] } , {NULL, NULL} , 
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{NumIncDec,(caddr_t)&UVinputs[0]}, {NULL, NULL}, 
{NumIncDcc,(caddr_t)&UVinputs[l] } , {NULL, NULL} , 
{NumIncDec,(caddrj)&UVinputs[l]}, {NULL.NULL}, 

}; 

Dprinif("Copy Video\n" ); 

rasg- > rows = 1 ; msg- > cols = NAME_LEN; 
Ctrl- > video =» video; 

UVinputs[0] . format = " UV sub-sample X: %d"; 

UVinputs[0].min=O; 

UVinputs[0].max=2; 

UVinputs[0]. value = &ctrl->UVsample[0]; 
UVinputs[ 1 ] . format = " UV sub-sample Y: %d"; 
UVinputs[l].min=0; 
UVinputs[l].max=2; 

UVinputs[l]. value = &ctrl->UVsample[l]; 

Ctrl- > UVsample[0] = video- > UVsample[0]; 
Ctrl- > UVsamplefl] = video- > UVsample[l]; 
FillForm(fonn,COPY_ICONS,items,widgets,callbaclcs); 
Ctrl- > radioGroup = widgets[5] ; 
XtSetSensitive(widgets[61, video- > size[2] > 1); 
XtSetSensiuve(widgets[7],video-> trans.type! =TRANS_None); 
XtSetSensitive(widgets[81, video- > trans.type! =TRANS_None); 
XtSetSensitive(widgets[9] .video- > type! =MONO); 
XtSetSenshive(widgets[10],video- > type! = YUV && 
video- > trans. type= =TRANS_None); 
XtPopup(sbeIl.XtGrabExclusive); 

}; 
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source/Frame.c 



/* 

Frame callback routines for Destroy 

*/ 

^include \ ./include/xwave.h" 

^include < XI 1/Xmu/SysUtil.h > 

^include <pwd.b> 

extern void Cvtlndex(); 

extern Palette FindPaletteO; 

extern void SetSensitiveO; 

typedef struct { 
Frame frame; 

Lot frame_numbcr, frame_zoom, frame_palette, frame_channel; 
} ExamCtrlRec, *ExamCtrl; 

void FrameDestroy(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Frame frame = (Frame)closure; 

void CleanUpPointsO, FrameDeleteO; 

DprintfCFrameDestroyNn"); 
frame- > point- > usage--; 
if (frame- > msg! = NULL) { 
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frame- > msg- > shell = NULL; 
CloseMessage(NULL,(caddr_t)frame- > msg, NULL); 

} 

if (frame- > point- > usage ==0) CleanUpPoints(&global-> points); 
XtPopdown(frame- > shell); 
XtDestroy Widget(frame- > shell); 
FrameDelete(&global- > frames, frame); 

} 

void CleanUpPoints(points) 
Point *points; 

{ 

Point dummy =*points; 

if (dummy! = NULL) { 

if (dummy- > usage < 1) { 

♦points = dummy- > next; 

XtFree(dummy); 

CleanUpPoints (points); 
} else CleanUpPoints(&((*points)->next)); 

}; 

} 

void FrameDelete(f rames f frame) 
Frame * frames, frame; 

{ 

if ('frames! =NULL) { 
if (*frames—= frame) { 
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int number = frame- > frame ; 

frame-' > frame = - 1 ; 
FreeFrame(frame- > videcnumber); 
* frames = frame- > next; 
XtFree(frame); 
} else FrameDelete(&(*frames)->next,frame); 

} 

} 

void ExamineCtrl(w,closuie,call_data) 



Widget w; 

caddr_t closure, call_data; 



{ 

ExamCtrl Ctrl = (ExamCtrl)closure ; 
Arg argsfl]; 

if (ctrl- > frame- > frame! =»ctrl- > fhune_number-ctrl- > frame- > video- > start) { 
int old_firame = ctrl- > frame- > frame; 

Ctrl- > frame- > frame =ctrl- > frame jnimber-ctri- > frame- > video- > start; 
FreeFrame(ctrl- > frame- > video,oid_frame); 
GetFrame(ctrl- > frame- > video ,ctrl- > frame- > frame); 

} 

ctrl- > frame- > zoom = ctrl- > frame_zoom; 
ctrl- > frame- > palette = ctrl- > frame j>alette; 
ctrl- > frame- > channel = Ctrl- > frame_channel; 
XtSctArg(args[0],XtNbitmap t UpdatcImage(ctrl- > frame)); 
XtSetValues(ctrl- > frame- > image_widget,args,ONE); 
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XtSetArg(args[0],XtNcolormap,ChannelCmap(ctrl- > frame- > channel.ctrl- > frame- > vide 
o- > type, Ctrl- > frame- > video- > gamma)); 

XtSetValucs(ctxl- > frame- > sheU.args.ONE); 

if (Ctrl- > frame- > msg! = NULL) UpdateInfo(ctrl- > frame) ; 

} 

#define EXAMJCONS 13 
void Examine(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

ExamCtrl ctrl=(ExamCtrl)MALLOC(sizeof(ExamCtrIRec)); 
Numlnput num_inputs = (NumInrnit)NlAlX(X:(2*sizeof(NuniIrjputRec)) ; 
XtCallbackRec destroy_callQ-{ 

{Free,(caddr_t)ctrl}, 

{ Free, (caddx_t)num_inputs} , 

{NULL, NULL}, 
}, pal_call[2*global->no_pals]; 

Widget shell = ShellWidgetfexamine" ,w ) SW_below,NULL,destroy_call), 

form ■ FormatWidget("exam_form n .shell). widgets[EXAM_ICONS], 
pal_widgets[global- > no_pals] , pal_shell; 
Frame frame =(Frame)closure; 
Formltem itemsQ = { 

{ "examcancel " , "cancel " ,0,0,FW_icon,NULL} , 
{ "exam_confirm n , "confirm" , 1 ,0,FW_icon,NULL}, 
{ "examjabel" , "Examine" ,2,0 f FW_label,NULL}, 
{ "exam_ch_lab" , "Channel : " ,0,3,FW_label,NULL} , 

{ "exam_ch_btn",ChannelName[frame- > video- > type] [frame- > channel] ,4,3 ,FW button, " 
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exam_cng_ch"}. 

{ "exam_pal_lab" , "Palette : " ,0,4.FW_label,NULL} , 

{ "exam_pal_btn",FiiKlPaletie(global- > paleties, frame- > palette)- > name,4,4,FW_button, " 

exam_cng_par}, 

{ "exani_z_iiit" ,NULL,0,6,FW_integer,(String)&num_inputs[0]} , 

{"exam_z_dowm\>nJli,8,6,FW_down,(Stxing)&num_inputs(0]}, 

{ "exain_z_up" ,NULL,9,6,FW_up,(String)&num_inputs{01 } , 

{ "exam_zoom_int B ,NULL,0,8,FW_integer,(String)&num_inputs[l]} , 

{ "exam_zoom_dowm\hTLIlX,8,8,FW_down,(String)&num_ii^)uts[ 1] } , 

{ "exam_zoom_up" .NULL, 12,8,FW_up,(String)&num_inputs(l]} , 

}; 

Menultem pal_menu[global->no_pals]; 
XtCallbackRec callbacksQ = { 

{Destroy,(caddr_t)shell}, 

{NULL. NULL}, 

{ExamineCtrl,(caddr_t)ctrl}, 

{Destroy , (caddr_t)shell } , 

{NULL.NULL}, 

{NumlncDec , (caddr_t)«&mim_inputs [0] } , {NULL.NULL}, 
{NumIncDec,(caddr_t)&num_inputs[0]}, {NULL.NULL}, 
{NumIncDec,(caddrj)&num_iiq)uts[l]}, {NULL.NULL}, 
{ NumlncDec , (caddr_t)&niim_inputs [ 1 ] } , {NULL, NULL}, 

}; 

int i f width=0; 

Palette pal = global- > palettes; 

XFontStruct *font; 

Arg args[l]; 

caddrj dummy [global- > no_pals] , dummy2 [global- > no j>als] ; /* 

gcc-mc68O20 bug avoidance */ 

Dprintf ( M Examine\n" ) ; 
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Ctrl- > frame - frame; 

Ctrl- > frame jiumber== frame- > frame + frame- > video- > start; 
Ctrl- > frame_zoom = frame- > zoom; 
Ctrl- > frame j>alette = frame- > palette; 
Ctrl- > frame_channel= frame- > channel; 
num_inputs[0]. format = "Frame: %03d"; 

num_input5[0] . max = frame- > video- > start + frame- > video- > size [2] -1 ; 

num_inputs[0] . min = frame- > video- > start; 

num_inputs[0] . value =&ctrl- > frame_number; 

numinputs [ 1 ] . format = * Zoom : %d"; 

num_inputs[ 1 ] . max -4; 

num_inpu ts [ 1 ] . min = 0 ; 

num_inputs[l] . value =&ctrl- > frame_zoom; 

FillForm(fonn,EXAMJCONS4ten^^ 

font = FindFont(widgets[6]); 
for(i=0;pal!=NULL;pal=pal->next t i++) { 

pal_menu[i] . name = pal- > name; 

pal_menu[i] . widgetClass = smeBSBObjectClass; 

pal jnenu[i] . label = pal- > name; 

pal_menu[i] . hook = NULL; 

pal_call[i*2].callback=SimpleMenu; 

pal_call[i*2] .closure = (caddr_t)&ctri- > frame jialette; 

pal_call[i*2 + 1] .callback = NULL; 

pal_call[i*2 + 1] .closure = NULL; 

width=TextWidth(width,pal- > name t font); 

} 

pal_shell =ShelIWidget( ,, exaincng j>al" ,sheU,SWjnenu,NIJLL f NULL); 
FillMenu(pal_shell,global- > noj>als,pal_menu t pal_widgets t pal_call); 
XtSetArg(args[0] ,XtNwidth,2 + width); 
XtSetValues(widgets(6] t args,ONE); 
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if (frame- > video- > type == MONO) XtSetSensitive(widgets(4], False); 
else { 

Menultem ch_menu[4]; 
Widget 

ch_shell = ShellWidget( H examJ:ngJ:h^s^ ch_widgets(4]; 
XtCallbackRec ch_call[8] ; 



font= FindFont(widgets[4]); 
width =0; 

for(i=0;i<4;i++) { 

ch_menu[i] .name = ChannelNamefframe- > video- > type] [i] ; 
ch_menu[i] . widgetClass = smeBSBObjectClass; 
ch_menu[i] . label = ChannelName[frame- > video- > type][i]; 
ch_menu[i] .hook=(caddrj)&ctrl- > framechannel; 
ch_call[i*2J . callback = SimpleMenu; 
ch_call[i *2]. closure »(caddr_t)&ctri- > frame_channel; 
ch_call[i*2 + 1 ] . callback = NULL; 
ch_call[i*2 -hi], closure = NULL; 



width=TextWidth(width, ChannelName[frame- > video- > type][i],font); 



} 

FillMenuCch^shell^^h^enu.ch^widgets^ch^call); 
XtSetArg(args[0] * XtNwidth, 2 + width); 
XtSet Values(widgets[4] , args f ONE) ; 



XtPopup(sbell v XtGrabExclusive); 



void 



FramePointYN(w,closure t call data) 



Widget 



w; 



caddr t 



closure, call data; 
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{ 

Frame frame = (Frame)closure; 
Arg args[l]; 
Pixmap pixmap; 

Display *dpy = XtDisplay(global- > toplevel); 
Icon poimj = FindIcon( "point jr ") f 

point_n = FindIcon( "pointn") ; 

Dprintf(TramePointYN\n"); 

frame- > point_switch = ! frame- > poini_switch; 

XtSetSensitive(fraine- > iraage_widget, frame- > point switch); 

XtSetArg(args[0] , XtNbitmap , (frame- > poitt_switch?pointj:point_n)- > pixmap); 

XtSetVahies(w,args,ONE); 

XtSetArg(args[0] ,XtNbitmap,&pixmap); 

XtGetValues(frame- > image jvidget,args,ONE); 

UpdatePoint(dpy,frame,pixmap); 

XtSetArg(args[0] f XtNbitmap, pixmap); 

XtSetVahies(frame- > image_widget , args , ONE) ; 

if (frame- > msg! =NULL) Updatelnfo(frame); 

} 

void NewPoint(w,closure,call_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

Frame frame =(Frame)closure; 
Video vid= frame- > video; 
void UpdateFramesO ; 
int *posn=(int *)call_data, 

channel = frame- > channel = = 3?0 : frame- > channel; 
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posn[0] =posn[0] > > frame- > zoom; posnfl] =posn[l] > > frame- > zoom; 
if (vid-> trans. type ==TRANS_Wave) { 

ini octs = vid- > trans, wavelet. space( vid- > type= = YUV && 
channel! =0?1:0], oct; 

Cvtfndex(posn[0],posn[l].Ske(vid,channel,0),Size(vid,c^^ 
,&oct); 

} 

if (vid- > type = = YUV &A channel! =0) { 

posn(0] = posn[0] < < vid- > UVsample(0]; 
posn(l] =posn[l] < < vid- > UVsample[l]; 

} 

DprintfCNewPoint %d %d previous %d 
%d\n B ,posn[0],posn(l],frame- > point- > location[0], frame- > point- > location[l]); 

if (posn[0] ! = frame- > point- > locationTO] 1 1 
posn{l]!=frame->point->location(l]) { 

UpdateFrames(global- > frames.frame- > point.False); 
frame- > point- > location[0] -posn[0]; 
frame- > point- > location(l] =posn[l]; 
UpdateFrames(global- > frames.frame- > point.True); 
} else Dprintf("No movement\n"); 

} 

void UpdateFrames(frame,point t update) 

Frame frame; 
Point point; 
Boolean update; 

{ 

Arg args[l]; 
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if (frame! = NULL) { 

if (point = = frame- > point && frame- > point_switch= =True) { 



XtSetArg(args[0] ,XtNbitmap,&pixmap); 
XtGetValues(frame- > image_widget,args,ONE); 
UpdatePo int(dpy , f rame , p ixmap) ; 
if (update == True) { 

XtSetArg(args[0] .XtNbitmap.pixmap); 

XtSetValues(frame- > image_widget,args,ONE); 

if (frame- > msg! =NULL) Updatelnfo(ftame); 



UpdateFrames(frame- > next,point,update); 



Pixmap 
Display 



pixmap; 

*dpy =XtDispiay(gIobal- > toplevel); 



} 



} 



void CloseInfo(w,closure,call_data) 



Widget 



w; 



caddr t 



closure, cali_data; 



{ 



Frame frame=(Frame)closure; 



frame- > msg = NULL; 



#define 



INFO ICONS 



void FrameInfo(w,closure,call_data) 
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Widget w; 

caddr t closure, calJ data; 



Frame frame =(Frame)closure; 

Message msg =NewMessage(NULL, 1000); 

XtCallbackRec callbacks!] ={ 

{SetSensitive,(caddr_t)w}, 

{Closelnfo , (caddr_t)frame} , 

{CloseMessage,(caddr_t)msg} . 

{NULL, NULL}, 

}; 

Dprintf (" FramelnfoNn ") ; 
frame- > msg = msg; 
UpdateInfo(frame) ; 
TcxtS Lze(msg); 

Message Window(w , msg , frame- > video- > name.True.callbacks); 
XtSetSensitive(w,False); 



void FrameMerge(w,closure,caIl_data) 

Widget w; 

caddrj closure, calljlata; 

{ 

Frame frame = (Frame)closure; 
void MergePointsO; 
Arg args[l]; 

DprintfCFrameMergeXiT); 
MergePoints(global- > frames, frame); 
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} 

void MergePoints(frame_search,frame_found) 
Frame frame_search, frame_found; 

{ 

Arg args[l]; 

if (frame_search! = NULL) { 

if (NULL= =XawToggleGetCurem(frame_search- > point_merge_widget) 
II frame_search = = frame_found) 

MergePoints(frame_search- > next, fome_found); 

else { 

Pixmap pixmap; 

Display *dpy=XtDisplay (global- > toplevel); 

XtSetArg(args[0] ,XtNbitmap,&pixmap); 
XtGetValues(frame_found- > inuge_widget,args,ONE); 
if (frame_fouiid->point_switch===Tnie) 
UpdatePoint(dpy , frame Jbund.pixmap) ; 

frame_search- > point- > usage + + ; 
frame_found- > point- > usage-; 
if (frame_found- > point- > usage = =0) 
CleanUpPoints(&global- > points); 

frame_found- > point = frame_seaich- > point; 
if (framefound- > points witch = =True) { 

UpdatePoint(dpy ,frame_found , pixmap) ; 

XtSetArg(args[0] ,XtNbitmap,pixmap); 

XtSetValues(frame_found- > image_widget,args,ONE); 

} 

if (frame found- > msg! =NULL) Updaielnfo(frame found); 



i 
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XawToggleUnsetCurrentffraniesearch- > pointmergewidget); 
XawToggleUnsetCurrent(trame_found- > pointmergewidget); 

} 

} 

} 

#define POST_DIR "postscript- 
void PostScript(w,closure,cail_data) 

Widget w; 

caddrt closure, call_data; 

{ 

Frame frame = (Framc)closurc ; 
Video video = frame- > video; 
FILE *fp, *fopen(); 

char file_name[STRLEN] , hosmame[STRLEN] ; 
int x, y, width =Size(video,frame-> channel, 0), 
height =Size(video,frame- > channel, 1); 
struct passwd *pswd; 
long clock; 

DprintfCPostScripiVn"); 

sprintf(file jiame, " %s%s/%s.ps\0" .global- > home,POSTJDIR, video- > name); 
fp =fopen(fiIe_name, "w"); 
fprintf(fp. " % % !PS- Adobe- i .0\n n ); 
pswd = getpwuid (getuid 0); 

(void) XmuGetHostname (hostname, sizeof hostname); 
fprintf(fjp,"%%%%Creator %s:%s (%s)\n*\ hostname,pswd->pw_name, 
pswd- > pw_gecos) ; 

fprintf(fp," % % % % Title: %s\n\video- > name); 
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fprintf(fp,"%%%%BoundingBox: 0 0 %d %d\n",width,height); 
fprintf(fp,"%%%%CreationDate: %s",(time (Aclock), ctime (Aclock))); 
fprintf(rp ,"%%%% EndComments\n" ) ; 
rprintf(rp, n %d %d scale\n",width,height); 
fprintf(fp,"%d %d 8 image j)rim\n n ,width,height); 
GetFrame(video,frame-> frame); 
for(y=0;y<height;y++) { 

for(x=0;x<width;x++) { 
int X, Y, oct, data; 

if (video- > trans. type = =TRANS_Wave) { 

CvtIndex(x,y,width,height,video- > trans. wavelet.space(0],&X,&Y,&oct); 

data= 128 +Round( video- > data[frame- > channel % 3] [frame- > rrame][Y*video- > size[0] + 
X] *(oct = = video- > trans, wavelet. space[0]?l :4), video- > precision); 
} else 

data= 128 +Round( video- > data[frame- > channel%3][frame- > frame] [y*video- > size[0] + 
x] , video- > precision) ; 

fprintf(fp," %02x",data<0?0:data> 2557255: data); 

} 

rprintf(rp,"\n"); 

} 

FreeFrarae(video , frame- > frame); 
fclose(fp); 

} 

void Spectnim(w , closure ,call_data) 

Widget w; 

caddrj closure, calljiata; 
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{ 

Frame frame = (Frame)closure; 

Display *dpy =XtDispiay(global-> toplevel); 

XColor xcolor(2], falsecolor; 

Lnt i; 

Colonnap 

cmap=ChannelCmap(frame- > channel, frame- > video- > type, frame- > video- > gamma); 

Dprintf("Spectnim\n"); 
falsecolor. flags = DoRed | DoGreen | DoBlue; 
XSynchronizc(dpy , Tnie) ; 
for(i=0;i<2+global->levels;i++) { 

if (i> 1) XStoreColor(dpy f cmap f &xcolor[i&l]); /* Restore old color */ 
if (i< global- > levels) { 

xcolor[i&l] .pixel = i; 

XQueryColor(dpy f cmap f &xcolor[i&l]); 

falsecolor.pixel=i; 

falsecolor.red=xcolor(i&l].red+32512; 
falsecolor. green= xcolor[i& 1] .gieen+ 325 12; 
falsecolor. blue = xcolorfi&l] .blue + 325 12; 
XStoreColor(dpy,cmap,&falsecoior); 

} 

} 

XSyncbronize(dpy , False); 
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source/icon3.c 



/* 

Create Icons/Menus and set Callbacks 

*/ 

^include "../include/xwave.h" 
/* Function Name: Findlcon 

* Description: Finds IconRec entry from name in global icon array 

* Arguments: icon_name - name of icon bitmap 

* Returns: pointer to IconRec with the same name as icon_name 
*/ 

Icon FindIcon(icon_name) 
String icon_name; 

{ 

int i; 

Icon icon = NULL; 

for (i=0;i<global->no_icons;i++) 

if (!strcmp(global->icons[i].name,icon_name)) icon=&global-> icons [i]; 
return(icon); 

} 

void FillForm(pareni,number ( items t widgets, callbacks) 
int number; 
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Formltem iiems[]; 

Widget parent, widgetsfl; 

XtCallbackRec callbacks!] ; 

{ 

Arg args[10]; 
int i, call_i=0; 

for(i=0;i<number;i++) { 

int argc=0, *view=(int *)items[i].hook; 
char text(STRLEN]; 
float top; 

Numlnput num= (Numlnput) items [i] .hook; 

Floatlnput fit- (HoatInput)items[i]*hook; 

Message msg = (Message)items[i] . hook; 

WidgetClass 
class[15] = {labelWkigetClass.comnftndWidget^ 
tClass, 

menuButtonWidgetCIass.menuButtonWkigetCl^ 
• 

commandWidgetClass,commandWidgetClass,commandW 

scrollbarWidgetClass, labelWidgetClass, fonnWidgetClass} ; 
Boolean 

call[15] = {False,Trae f Troe,False,False^ 
e, False}; 

if (items[i].fromHoriz! =0) { 

XtSetArg(args[argc] , XtNfromHoriz, widgets[items[i] . fromHoriz- 1 ]) ; 

argc + + ; 

} 
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if (items[i]. from Vert! =0) { 

XtSetArg(args[argc] ,XtNfromVert,widgets[items[i] . from Vert- 1]); 

argc + + ; 

} 

switch(items[i].type) { /* Initialise contents */ 
case FW_yn: 

items[i] .contents = *(Boolean *)items[i] .hook? "confirm" : "cancel " ; 

break; 
case FW_up: 

itemsfi] . contents = "up" ; 

break; 
case FW_down: 

items[i] .contents = "down"; 

break; 
case FW_integer: 

sprintf(text,num- > format, *num- > value); 

items [i] .contents =text; 

break; 
case FW_float: 

sprintf(text,flt- > format, *flt- > value); 

itemsfi] .contents =text; 

break; 

switch(items[i].type) { /* Set contents */ 

case FWJabel: case FW_command: case FW_button: case FWJnteger: 
case FW float: 

XtSetArg(args[argc] ,XtNlabel f items[i] .contents); argc + + ; 
break; 

case FW_down: case FW_up: case FW_yn: case FW_toggle: case 
FWjcon: case FWJconJmtton: { 

Icon icon = FindIcon(items[i] .contents); 
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if (icon == NULL) { 

XtSetArg(args[argc],XtNlabel.items[i] .contents); argc + + ; 
} else { 

XtSetArg(args[argc] ,XtNbitmap,icon- > pbunap); argc+ + ; 
XlSetArg(args[argc],XtNheight,icon->height+2); argc + + ; 
XtSetArg(args[argc] ,XtN width, icon- > width+2); argc + + ; 

} 

} break; 

} 

switch(items[i].type) { /* Individual set-ups */ 
case FW_text: 

XtSelArg(args[argc],XiNstring,msg-> info.ptr); argc+ +; 
XtSetArg(args[argc] t XtNeditType,msg- > edit); argc+ + ; 
XtSetArg(args[argc],XtNuseStringInPlace,Tnie); argc+ +; 
XtSetArg(args[argc] , XtNlehgth t msg- > size); argc + + ; 
break; 

case FW_button: case FW_icon_button: 

XtSetArg(args[argc] , XtNmenuName , (String)hems[i] . book) ; 

argc++; 

break; 
case FW_toggle: 

if ((int)items[i].hook«=0) { 

XtSetArg(args[argc] , XtNradioData, 1 ) ; argc + + ; 
} else { 

caddr_t radioData; 

Arg radioargs[l]; 

Widget radioGroup = widgets [(int)items[i] . hook- 1 ] ; 

XtSetArg(radioargs[0] f XtNradioData t &radioData); 
XtGet Values(radioGroup , radioargs, ONE) ; 

XiSetArg(args[argc] f XtN radioData, (caddr_t)((int)radioData+ 1)); argc + + ; 
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XtSetArg(args[argc],XtNradioGroup,radioGroup); argc+ + ; 

} 

break; 
case FW_scroll: 

top=(float)(*flt- > value-fit- > min)/(flt- > max-flt- > min); 
XtSetArg(args[argc] ,XtNtopOfThumb,&top); argc + + ; 
XtSetArg(args[argc] ,XtNjumpProc,&callbacks[call_i]); argc+ + ; 
while(callbacks[call_i] . callback! - NULL) call_i + + ; 
call_i+ + ; 

break; 
case FW_view: 

if (view!=NULL) { 

XtSetArg(args[argc],XtNwidth,view[0]); argc++; 
XtSetArg(args[argc],XtNheight,view[l]); argc+ + ; 

} 

break; 

} 

widgets[i] = XtCreateManagedWidget(items[i] . name t class[(int)items[i] . type] ,parent,args,ar 
gc); 

switch(items[i].rype) { /* Post processing */ 
case FWjoggle: 

if (itcms[i]. hook == NULL) { /♦ Avoids Xaw bug */ 

XtSetArg(args[0] ,XtNradioGroup,widgets[i]); 

XtSetValues(widgets[i] ,args,ONE); 

} 

break; 
case FWjext: { 

XFontStruct *font; 
Arg text_args[l]; 

msg- > widget= widgets[i] ; 
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XawTextDisplayCaret(msg- > widget,msg- >edit! = XawtextRead); 
XtSeiArg(text args[0] , XtN font , Afont) ; 
XtGetValues(widgets[i],text_args,ONE); 
argc=0; 

if (msg- > edit= =XawtextRead && msg- > info.ptr[0]! = 'VO') 
XtSetArg(args[argc],XtNwidth ( 4+ TextWidth(O t msg- > info, ptr, font)); 
else 

XtSetArg(args[argc],XtNwidth f 4-i-rasg- > cols*(font- > max_bounds.width+font- > min_bo 
unds.widtb)/2); 

argc+ + ; 

XtSetArg(argstargc] , XtNheight, 1 + msg- > rows*(font- > max_bounds . ascent + font- > max_ 
bounds.descent)); argc++; 

XtSetValues(widgets[i] t args,argc); 
} break; 
case FW_button: 

XtOvc^rideT^anslatiom(widgets[i] f XtPa^seT^a^slationTable( ,, <BtnDown> : reset() 
NameButtonO PopupMenuO")); 

break; 
case FW_down: 

if (*num- > value= =num- > min) XtSetSensitive(widgets[i] .False); 
num- > widgetsfO] = widgets[i] ; 
break; 
case FWjip: 

if (*num- > value == num- > max) XtSetSensitive(widgets[i] f False); 

num- > wklgets[l] = widgets[ij; 

break; 
case FWjnteger: 

num- > widgets[2] = widgets[i]; 

break; 
case FW_scroll: 
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fit- > widgets[l] = widgets[i]; 
XawScroUbarSetThumb(widgets[i] f top,0.05); 
break; 
case FWfloat: 

fit- > widgets[0] = widgets[i]; 
break; 

} 

if (call[(int)items[i].type]) { /* Add Callbacks */ 
if (callbacks[calljl .callback! = NULL) 

XtAddCallbacks(widgets[i] t XtNcallback,&callbacks[callj]); 
while(callbacks[call_i] .callback! =NULL) call i + + ; 
call_i++; 

} 

} 

> 

Widget ShellWidget(name,parent,type,cmap,callbacks) 

String name; 
Widget parent; 
ShellWidgetType type; 
Colormap cmap; 
XtCallbackRec callbacks Q; 

{ 

Widget shell; 
Arg args[3J; 
Position x, y; 
Dimension height =-2; 
int argc=0; 
WidgetClass 

class[] = {iramientShellWidgetClass,tramientShellWidgetClassaopLevelShellWidgetClass,p 
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ullRightMenuWidgctClass} ; 

if (type==SW_below |J type= =SW_over) { 
XtTranslateCoords(parent,0,0,&x,&y); 
if (type==SW_below) { 

XtSetArg(args[0].XtNheight,&height); 

XtGetValues(parent,args, ONE); 

} 

XtSetArg(args[argc],XtNx,x); argc+ + ; 
XtSetArg(args[argc],XtNy,y+height+2); argc++; 

} 

if (cmap!-NULL) { 

XtSetArg(args[argc],XtNcolonnap,cmap); argc+ + ; 

} 

shell = XtCreatePopupSheU(name,class[type] ,parent,args,argc); 

if (callbacks! =NULL) XtAddCallbacks(sheU,XtNdcstroyCallback,callbacks); 

return(shell); 

} 

Widget Format Widgct(namc .parent) 

String name; 
Widget parent; 

{ 

return(XtCreateManagedWidget(name t fonnWidgetClass,parent, NULL, ZERO)) ; 

} 

void FillMenu(parent f nurnber,items f widgets t callbacks) 

int number; 
Menultem itemsf]; 
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Widget i 
XtCallbackRec 



parent, widgetsQ; 
: callbacks!]; 



Arg args[4]; 

int i, call_i=0; 

Icon icon=FindIcon("right"); 

for(i=0;i<number;i + +) { 
int argc=0; 

XtSetArg(args[argcl,XtNlabel,itemsIi]. label); argc+ + ; 
if (items[i] . widgetClass = = smeBSBprObjectClass) { 

XtSetArg(args[argc] y XtNmenuName f items[i].hook); argc++; 

XtSetArg(args[argc] ,XtNrightMargin,4 + icon- > width); argc + + ; 

XtSetArg(args[argc] , XtNrightBitmap, icon- > pixmap); argc + + ; 



widgets[i] =XtCreateManagedWidget(items[i].ra 



if (itcms[i].widgetClass==sineBSBObjectClass) { /* Add Callbacks «7 
XtAddCaUbacks(widgets[i] t XtNcaUback 9 ^llbacks[callj]); 
while(callbacks[calljl.callback!=NULL) callj++; 
call_i+ + ; 



} 



void SimpleMemi(w,closure,calljIata) 



Widget 



w; 



caddr t 



closure, call data; 
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{ 

int *hook=(int *)closure, no child, child, argc=0; 
Widget menu=XtParent(w), button; 
WidgetList children; 
char *label; 
Arg args[3]; 

XtSetArg(args[argc],XtNlabel,&label); argc + + ; 
XtGetValues(w,args,argc); argc=0; 
XtSetArg(args[argc],XtNchildren,&children); argc+ + ; 
XtSetAi^(args[argc],XtNniimChildren t &no_child); argc + +; 
XtSetArgCargstargcJ.XtNbutton^&bution); argc + + ; 
XtGet Values(mcnu , args , argc) ; argc=0; 

for(chiId=0;children[child]!=w &&. child <noj:hild;) child+ + ; 
if (w! =children[child]) EprintfCSimpleMenu: menu error\n"); 
♦hook = child; 

XtSetArg(args[argc] t XtNlabel,label); argc++; 
XtSetValues(button,args,argc); 

} 

void NumIncDec(w,closuFe,calljiata) 

Widget w; 

caddr_t closure, call_data; 

{ 

Numlnput data = (Numlnput)closure ; 

Arg args[lj; 

char textfSTRLEN]; 

♦data- > value +=(w= =data- > widgetsfO])?- 1:1; 
sprintf(text,data- > format, *data- > value); 
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f 

if (data- > min= = *data- > value) XtSetSensitive(data- > widgets[0],False); 
else XtSetSensitive(data-> widgets(0],Trae); 

if (data- > max » = *data- > value) XtSetSensitive<data- > widgets[ 1 ] .False); 
else XtSetSensitive(data- > widgets(l],Tnie); 
XtSetArg(args[0].XtNlabel.text); 
XtSetValues(data- > widgets[21,args,ONE); 

} 

void FloatincDec(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Floatlnput data=(FloatInput)closure; 

Arg args[l]; 

char text(STRLEN]; 

float percent- *(float *)call_data; 

♦data- > value =data- > min+ (double)percent*(data- > raax-data- > min); 
sprintf(text,data- > format, 'data- > value); 
XtSetArg(args[0] .XtNlabel, text); 
XtSetValues(data- > widgets[0],args,ONE); 

} 

Function Name: Change YN 
Description: Toggle YN widget state 
Arguments: w - toggling widget 

closure - pointer to boolean state 
call_data - not used 

Returns: none. 



/* 

* 
* 

*/ 
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void Change YN(w,closure,call data) 

Widget w; 

caddr t closure, calldata; 

{ 

Boolean *bool= (Boolean *)closure; 

Icon icon=FindIcon((*bool != True)? "confirm": "cancel"); 

Arg args[4]; 

int argc=0; 

♦bool = ! *bool; 

XtSetArg(args[argcl,XtNbitmap,icon- > pixmap); argc + + ; 
XtSetArg(args[argc] f XtNheight,icon->height+2); argc+ + ; 
XtSetArg(args[argc] , XtN width, icon- > width+2); argc + + ; 
XtSetValues(w,args v argc); 

} 

int TextWidth(max,text,font) 

int max; 
String text; 
XFontS truer *font; 

{ 

int i=0, j; 

while(text[i]! = *\0*){ 
int width; 

forO=0;text[i+j]! = *\0' 8l& text[i+j]! = '\n';) j++; 
width = XTextWidth(font,&text[i] j) ; 
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max = max > width?max: width; 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MTT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 
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/* 

* Image. c - Image widget 
* 

*/ 

^define XtStrlen(s) ((s) ? strlen(s) : 0) 

^include <stdio.h> 
^include <ctype.h> 
#include <Xll/IntrinsicP.h> 
^include <Xll/StringDefs.h> 
#include <X11/Xaw/Xawlnit.h> 
^include \7include/ImageP.h" 

#define strcq(a t b) (strunp( (a), (b) ) = = 0) 

* 

* Full class record constant 
* 

/* Private Data */ 

static char defaultTranslationsQ = 
"<BtnlDown>: notify()\n\ 
<BtnlMotion>: notify()\n\ 
<BtnlUp>: notifyO"; 
#define offset(field) XtOffset(ImageWidget, field) 
static XtResource resources!] = { 

{XtNbitmap, XtCPixmap, XtRBitmap, sizeof(Pixmap), 
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offset(image.pixmap), XtRImmediate, (caddr_t)None}, 
{XtNcallback, XtCCallback, XtRCallback, sizeof(XtPointer), 
offset(image.callbacks), XtRCallback, (XtPointer)NULL}, 



static void Initialize(); 
static void Re size 0; 
static void Redisplay 0; 
static Boolean SetValuesO; 
static void ClassInitializeO; 
static void Destroy (); 

static XtGeometryResult Query Geometry 0; 
static void NotifyO, GetBitmapInfoO; 

static XtActionsRec acdonsListQ = { 

{"notify", Notify}, 



ImageClassRec imageClassRec = { 



}; 



/* core class fields */ 



Idefine superclass 
/* superclass 



(AsimpleClassRec) 



/* widget_size 
/* classjnitialize 
/* class j>art_initialize 
/* class inited 



/* class name 



(WidgetClass) superclass, 
"Image", 

sizeof(ImageRec) t 
Classlnitialize, 
NULL, 
FALSE, 



/* initialize 



Initialize, 



/* initialize hook 



NULL, 



/* realize 



XtlnheritRealize, 
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/* actions 


*/ 


actionsList, 


/* num_actions 


•/ 


XtNumber(actionsList), 


/* resources 


•/ 


resources. 


/* num_resources 


*/ 


XtNumber( resources) , 


/* xnn_class 


*/ 


NULLQUARK, 


/* compressjnotion 




*/ TRUE, 


/* compress_exposurc 


•/ 


TRUE, 


/* compress_enterleave 


•/ 


TRUE, 


/* visible_interest 




*/ FALSE, 


/* destroy 


*/ 


Destroy, 


/* resize 


*/ 


Resize, 


/* expose 


•/ 


Redisplay, 


/* set_values 


*/ 


SetValues, 


/* set_values_hook 




*/ NULL, 


/* set_values_almost 


*/ 


XtlnheritSetValuesAlmost, 


/* get_values_hook 




*/ NULL, 


/* accept_focus 


*/ 


NULL, 


/* version 


*/ 


XtVersion, 


/* callback private 
— * 


•/ 


NULL, 


/* tmjable 




*/ deraultTranslations, 


/* query _gcomctry 




*/ QueryGeometry, 


/* displayjuxelerator 


*/ 


XtlnbehtDisplayAcceleratoi 


/* extension 


♦/ 


NULL 



}. 

/• Simple class fields initialization ♦/ 

{ 

/* change sensitive */ XtlnheritChangeSensitive 

} 

}; 

WidgetClass imageWidgetClass = (WidgetClass)AixnageClassRec; 
/I**..***************************************************- 
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* Private Procedures 

static void Classlnitialize() 
{ 

extern void XmuCvtStringToBitmapO; 
static XtConvertArgRec screcnConvertArgQ = { 

{XtWidgetBaseOffset, (caddrj) XtOffset(Widget, core.screen), 
sizeof(Screen *)} 

}; 

XawInitializeWidgetSetO; 

XtAddConvertei( n String", "Bitmap", XmuCvtStringToBitmap, 
screenConvertArg, XtNumber(scrcenConvertArg)); 
} /* Classlnitialize */ 

/* ARGSUSED */ 

static void Initialize request, new) 

Widget request, new; 

{ 

Image Widget iw = (ImageWidget) new; 

Dprintf( N ImageInitialize\n n ); 

if (iw- > image. pixmap= =NULL) 

XtErrorMsgCNoBitmap" , "asciiSourceCreate" , "XawError" , 

"Image widget has no bitmap. \NULL,0); 
* GetBitmapInfo(new); 

if (iw->image.map_width< =0 1 1 iw-> image.mapjieight< =0) 

XtErrorMsgf NoDimension" , "asciiSourceCreate w t "XawError " , 

"Image widget illegal map dimension. n ,NULL,0); 
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if (iw-> core. width == 0) iw- > core. width = iw-> image. map_ width; 
if (iw-> core. height == 0) iw- > core. height = iw-> image. map_height; 

(*XtClass(new)->core_class. resize) ((Widget)iw); 

} /* Initialize */ 

/* 

* Repaint the widget window 
*/ 

/* ARGSUSED */ 

static void Redisplay (w, event, region) 
Widget w; 
XEvent *event; 
Region region; 

{ 

Image Widget iw = (ImageWidget) w; 

Dprintf( N ImageRedisplay\n N ); 
if (region != NULL && 
XRectInRegion(region, 0, 0, 

iw- > image.map_width, iw-> image. mapjieight) 
= = RectangleOut) 
return; 

XCopyArea( 

XtDisplay(w), iw->image.pixmap, XtWindow(w), 
DefaultGC(XtDisplay(w),XDefaultScreen(XtDisplay(w))), 

0, 0, iw->image.map_width, iw->image.map_height f 0, 0); 

} 
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static void Resize(w) 
Widget w; 

{ 

IraageWidget iw = (Image Widget) w; 
DprintfCImageResizeXn") ; 

/* 

* Set specified arguments into widget 
*/ 

static Boolean SetValues(currenl, request, new, args, num_args) 
Widget current, request, new; 
ArgList args; 
Cardinal *num_args; 

{ 

ImageWidget curiw = (ImageWidget) current; 
ImageWidget reqiw = (ImageWidget) request; 
ImageWidget newiw = (ImageWidget) new; 
Boolean redisplay = False; 

/* recalculate the window size if something has changed. */ 

if (curiw- > image. pixmap ! = newiw- > image.pixmap) 
XFreePixmap(XtDisplay (curiw), curiw- > image.pixmap); 
GetBitmapInfo(newiw); 

newiw- > core, width =newiw- > image. map_ width; 
newiw- > core, height = newiw- > image, map Jieight; 
redisplays True; 

return redisplay | | XtIsSensitive(current) ! = XtlsSensitive(new); 

} 
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static void Destroy(w) 
Widget w; 

{ 

ImageWidget Iw = (ImageWtdget)w; 
Dprintf ( " ImageDestroy \n ") ; 

} 

static XtGeometryResult QueryGeometry(w, intended, preferred) 
Widget w; 

XtWidgetGeometry *intended, ♦preferred; 

{ 

register ImageWidget iw = (ImageWklget)w; 

preferred- > request_mode = CWWidth | CWHeight; 
preferred- > width ■ iw- > image. map_width; 
preferred- > height = iw- > image, map ^height; 
if( ((intended- > request_mode & (CWWidth | CWHeight)) 
= = (CWWidth | CWHeight)) && 
intended- > width = = preferred- > width && 
intended- > height == preferred- > height) 
return XtGeometryYes; 
else if (preferred- > width = = w-> core. width && 
preferred- > height == w->core.height) 
return XtGeometryNo; 

else 

return XtGeometry Almost; 

} 

static void GetBitmapInfo(w) 
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Widget w; 

{ 

Image Widget iw = (ImageWidget)w; 
unsigned int depth, bw; 
Window root; 
int x, y; 

unsigned int width, height; 
char buflBUFSIZ]; 

if (iw- > image.pixmap != None) { 
if 

(!XGetGeometry(XtDisplayOfObject(w),iw- > image.pixmap,&root,&x,&y,&width,&heig 
ht,&bw,&depth)) { 

sprintf(buf, "Image Widget: %s %s\"%s\".", "Could not", 
"get Bitmap geometry information for Image ", 
XtName(w)); 

XtApp£rror(XtWidgetToApplicationContext(w), buf); 

} 

iw- > image. map_width= (Dimension) width; 
iw- > image. map_height=(Dimension)height; 

} 

/* 

* Action Procedures 
*/ 

static void Noufy(w,event t params,num_params) 

Widget w; 
XEvent *event; 
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String *params; 

Cardinal *num_params; 

{ 

ImageWidget iw= (Image Widget) w; 

XBunonEvent *buttonevem = &event- > xbutton; 

int posn[2] = {buttonevent- > x.buttonevem- > y } ; 

if (iw-> image. map_width< =posn(0] 1 1 posn[0]<0 1 1 

iw-> image. map_height< =posn[l] 1 1 posn[l]<0) Dprintf("No 
ImageNotify\n"); 
else { 

Dprintf("ImageNotify\n"); 
XtCalICallbackList(w,iw- > image.callbacks,posn); 

} 

} 
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source/ImpKlicsTestSA.c 



/* 

Test harness for KlicsFrameSAO in Klics.SA 

*/ 

^include "xwave.h" 
^include "KlicsSA.h" 

void ImpHicsTestSA(w,closure.call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

int sizeY=SA_WIDTH*SA_HHGHT, 

sizeUV = S A_WIDTH *S A_HEIGHT/4 ; 

short *dst(3]={ 

(short *)MALLOC(sizeof(short)*sizeY), 
(short ♦)MALLOC(sizeof(short)*sizeUV), 
(short *)MAIXOC(sizeof(short)*sizeUV), 

}, *src[3]; 

Video video=(Video)MALLCX:(si2eof(VideoRec)); 
int i, z; 

char file_name[STRLEN] ; 

Bits bfp; 

Boolean stiUvid; 

strcpy(video- > name,((XawListRetumStruct *)call_data)- > string); 
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sprintf(file_name," %s%s/%s%s\0",global-> horae,KLICS_SA_DIR, video- > name.KLICS 
_SA_EXT); 

bfp=bopen(file_name,' , r"); * 

bread(&stillvid,l,bfp); 

bread(&video- > size[2],sizeof(int)*8,bfp); 

video- >data(0]= (short **)MALLOC(sizeof(short *)*video->size[2]); 

video- >data[l]=(short **)MALLOC(sizeof(short *)*video->size[2]); 

video- >data[2]= (short **)MALLOC(sizeof(short *)*video- > size[2]); 

video- > disk = False ; 

video- > type =YUV; 

video- > size[0] =SA_WIDTH; 

video- > sizefl] =SA_HEIGHT; 

video- > UVsample[01 = 1 ; 

video- > UVsample[ 11 = 1; 

video- > trans, type =TRANS_None; 

for(2=0;z< video- > size[2];z+ +) { 

NewFrame(video,z); 

src[0] = video- > data[0][z] ; 

src[l]= video- >data[l][z]; 

src(2] = video- > data[2] [z] ; 

KlicsFrameSA(z==0 || stillvid?STILL:SEND,src ) dst I bfp); 

SaveFrame(video.z); 

FreeFrame(video t z); 

} 

bclose(bfp); 

video- > next= global- > videos; 
global- > videos = video; 
XtFree(dst[0]); 
XtFree(dst[l]); 
XtFrce(dst[2]); 
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source/ImportKlics.c 



/* 

* Importing raw Klics binary files 
*/ 

^include "xwave.h" 
^include "Klics.h" 

extern Bits bopenO; 

extern void bcloseO, breadO, bwriteO, bflushO; 

extern void SkipFrameO; 

# 

extern int HuffReadO; 

extern Boolean BlockZeroO; 

extern void ZeroCoeffsO; 

extern int ReadlntO; 

extern int DecideO; 

extern double DecideDoubleO; 

Boolean BoolToken(bfp) 

Bits bfp; 

{ 

Boolean token; 

bread(&token.l,bfjp); 
retum(token); 

} 



SUBSTITUTE SHEET (RULE 26) 



WO 94/23385 



PCT/GB94/00677 



- 156 - 

void HuffBlock(block,bf}p) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X =0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK; Y + +) 
block[X][Y] =HuffRead(bfp); 

} 

void PrevBlock(old,addr,x,y,z,oct,sub,channel,ctrl) 

Block old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl ctrl; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 

addr[X][Y]=Access((x< < 1)+X,(y< < l)+Y,oct.sub,Size(ctrl->dst,channel,0)); 
oldlX][Yl -ctrl- > dst- > data[channel][z][addr(X]rY]]; 

} 

} 

void DeltaBlock(new,old,delta,step) 

Block new, old, delta; 
int step; 
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{ 

int X, Y; 

for(X=0:X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 

new[X][Y] =old(X][Y] +delta[X][Y]*step+(delta[X][Y]! =0?negif(delta[X][Y] < 0,(step-l) 
>>l):0); 

} 

void UpdateBlock(new,addr,z,cnannel,ctrl) 

int z, channel; 
Block new, addr; 
CompCtrl Ctrl; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 

Ctrl- > dst- > data{channel][z][addrlX][Y]] =(shon)new[X][Y]; 

} 

void ReadKlicsHeader(ctrl) 

CompCtrl ctri; 

{ 

KlicsHeaderRec head; 
int i; 

Video dst = ctri- > dst; 

fread(&head,sizeof(KlicsHeaderRec), 1 .Ctrl- > bfp- > fp); 
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ctrl- > still vid= head, stillvid; 

Ctrl- > autojj =head.auto_q; 

ctrl- > buf_switch=head.buf_switch; 

Ctrl- > quant_const = head . quant_const ; 

ctrl- > thresb_const = head, threshconst; 

ctrl- > cmp_const=head.cmp_const; 

ctrl- >fps= head, fps; 

for(i=0;i<5;i + +) ctrl->base_factors[i]=head.base_factors[i]; 

ctrl- > diag_factor = head. diag_factor; 

ctrl- > chrome_factor=head.chrome_factor; 

Ctrl* > decide = head, decide; 

strcpy(dst- > name.ctri- > bin_name); 

dst- >type=head. type; 

dst- > disk -head. disk; 

dst- > gamma -head. gamma; 

dst- > rate = head, rate; 

dst- > start=head. start; 

for(i =0;i < 3;i+ +) dst- > size[i] =head.size[i]; 

for(i«0;i<2;i+ +) dst- > UVsampie[i] =head.UVsample[i]; 

dst- > trans = head, trans; 

dst- > precision=head. precision; 

for(i =0;i < (dst- > type = =MONO?l:3);i+ +) 

dst->data[i]=(short **)MALLOC(dst->si2e[2]*sizeof(short *)); 

} 

void WriteKlicsHeader(ctrl) 
CompCtrl ctrl; 

{ 

KlicsHeaderRec head; 
im i; 
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head.stillvid =ctrl- > siillvid; 
head. auto_q= ctrl- > auto_q; 
head.buf_switch =ctrl- > buf_switch; 
head . quantconst = Ctrl- > quantconst; 
head . thresh_cons t = Ctrl- > thresh_const; 
head. cmp_const= Ctrl- > cmp_const; 
head. fps= ctrl- > fps; 

for(i=0;i < 5;i + + ) head.base_factors[i] =ctrl- > base_factors[i] ; 

head.diag_factor =ctrl- > diag_factor; 

head . chrome_f actor = Ctrl- > chrome_factor; 

head, decide = ctrl- > decide; 

head, type = ctrl- > dst- > type; 

head.disk=ctrl->dst->disk; 

head . gamma = Ctrl- > dst- > gamma; 

head, rate =ctri- > dst- > rate; 

head, start = Ctrl- > dst- > start; 

for(i=0;i < 3;i+ +) head.size[i] =ctrl- > dst- > sizefi]; 

for(i=0;i < 2;i+ +) head.UVsamplep] =ctrl- > dst- > UVsampleffl; 

head, trans =ctrl- > dst- > trans; 

head, precision = ctrl- > dst- > precision; 

fvmte(&head,sizeof(KlicsHeaderRec) t 1 t ctrl- > bfp- > fp); 

} 

void KlicsTree(mode,x 9 y,z f oct,sub f channel 9 ctrl) 

int mode, x, y, z, oct, sub, channel; 
CompCtrl ctrl; 

{ 

Block addr, old, new ( delta, zero J>lock={{0,0} f {0,0}}; 

double norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmpconst} ; 

int step; 
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PrevBlock(old,addr,x,y,z,oct,sub,channel,ctrl); 
if (mode! = VOID) { 

CalcNormals(ctr 1 ,oct , sub , channel , norms) ; 
step=norms[0] < 1.0?l:(int)nonns[0]; 
if (mode= = STILL 1 1 BlockZero(old)) { 

if (BoolToken(ctrl->bfp)) { /* NON_ZERO_STILL */ 
Dprintf("NON_ZERO_STILL\n"); 
HuffBlock(delta,ctrl- > bfp); 
DeltaBlock(new,old,delta,step); 
UpdaieBlock(new,addr,z,channel,ctrl); 
} else { 

Dp^intf("ZERO_STILL\n ,, ); 

mode = STOP; /* ZERO STILL */ 

} 

} else { 

if (!BoolToken(ctrl->bfp)) { /* BLOCK_SAME */ 

Dprimf("BLOCK_SAME\n"); 

mode = STOP; 
}else{ 

if (!BoolToken(ctrl- > bfp)) { /* ZERO_VID */ 

Dprintf("ZERO_VID\n"); 

ZeroCoeffs(ctrl- > dst- > data[channel] [z] ,addr); 

mode = VOID; 
} else { /♦ 



BLOCK CHANGE */ 



Dprintf("BLOCK_CHANGE\n"); 
HuffBlock(delta,ctri- > bfp); 
DeltaBlock(ncw, old, delta .step); 
UpdateBlock(new,addr,z,cbannel,ctrl); 



} 

} 
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} else { 

if (BloclcZero(old)) mode = STOP; 
else { 

ZeroCoeffs(ctrl- > dst- > data[channel][z] ,addr); 
mode = VOID; 

} 

} 

if (oct>0 && mode!=STOP) { 

Boolean decend-mode = = VOID?Tnie:BoolToken(ctrl-> bfp); 
int X, Y; 

Dprintf("x=%d, y=%d, oct=%d sub=%d mode 
%d\n",x,y,oct,sub,mode); 

if(decend){ 

if (mode! = VOID) Dprintf("OCT_NON_ZERO\n"); 
for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

KlicsTree(mode,x*2 +X,y*2 + Y,z,oct-l .sub.channel, Ctrl); 
} else if (mode!* VOID) Dprintf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF(mode,z,ctrl) 

CompCtrl Ctrl; 
int mode, z; 



{ 

Block addr, old, new, delta; 

int channel, channels = Ctrl- > dst- > type = = MONO? 1:3, x, y, 
octs_lum=ctrl- > dst- > trans. wavelet.space[0] , 

size[2] = {Size(ctrl->dst,0,0)> >octsJum+l,Size(ctrl->dst,0,l)> >octsJum+l}; 
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for(y=0;y<size[l];y + +) for(x=0;x<size[0];x + +) { 
Boolean Ipfjoc = True ; 

if (mode! = STILL) { 

Ipfjoc =BoolToken(ctrl- > bfp); /* 
LPF_LOC_ZERO/LPF_LOC_NON_ZERO */ 

Dprintf(" %s\n" ,lpf_loc?"LPF_LOC_NON_ZERO" : "LPF_LOC_ZERO"); 
} 

if (Ipfjoc) for(chaimcl =0;channel< channels ;channel + +) { 
int 

octs=cirl- > dst- > trans, wavelet. space [ctrl- > dst- > type= = YUV && channel! =0?1:0], 

X f Y t step, value, bits=0; 

double 

nonns[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrI- > cmp_const} ; 

PrevBlock(old t addr f x,y f z f octs-l f O f channel f ctrl); 
CalcNonnals(ctrl, octs-1 ,0,channel, norms); 
step = norms [0] < 1.0?l:(int)nonns[0]; 
if (mode==STILL) { 
for(bits=0, 

value =((1 < < 8+ctrI- > dst- > precision)-l)/step; value! =0;bits+ +) 

value =vahie> >1; 
for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 

delta[X][Y] =ReadInt(bits,ctrl- > bfp); 
DeltaBlock(new,old,delta,step); 
UpdateBlock(aew,addr,z,channel,ctrl); 
} else { 

if (BoolToken(ctrl- > bfp)) { /* 
LPF_ZERO/LPFNON_ZERO */ 

Dprintf("LPF_NON_ZERO\n°); 
HuffBlock(delta,ctrl- > bfp); 



inr-riTi rrr currr /dim r m 



WO 94/23385 PCT/GB94/00677 

- 163 - 

DeltaBlock(new,old,delta,step); 
UpdateBlock(ncw,addr,z,channel,ctrl); 
} else Dprintf("LPF_ZERO\n"); 

} 

} 

} 

} 



void KlicsFrame(ctrl,z) 

CompCtrl Ctrl; 
int z; 

{ 

Video dst=ctrl->dst; 

int sub, channel, x, y, mode=ctrl->stillvid 1 1 z==0?STILL:SEND, 
octsjum-dst- > trans. wavelet.space[0], 

size[2]={Size(dst,0,0)> > l+octs_lum,Size(dst,0,l)> > l+octs_lum}; 

NewFrame(dst,z); 

CopyFiame(dst,z- 1 ,z,ctrl- > stillvid 1 1 z = = 0); 
if (z! =0 && Ctrl- > auto_q) { 



Ctrl- > quant_const+ = (double)(HISTO/2 + ReadInt(fflSTO_BITS,ctrl- > bfp))*HISTO DE 
LTA*2.0/HISTO-fflSTO_DELTA; 

Ctrl- > quant_const =ctrl- > quant_const < 0.0?0.0:ctrl- > quant_const; 

Dprintf("New quant % f\n" ,ctrl- > quant_const) ; 

} 

KlicsLPF(mode,z,ctrl); 

for(y=0;y<size[l];y++)for(x=0;x<size[0];x++) { 
if (BoolToken(ctrl- > brp)) { 
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Dprimf("LOCAL_NON_ZERO\n"); 

for(channel =0;channel < (dst- > type = =MONO?l :3);channei + + ) { 
int octs = dst- > trans . wavelet, space [dst- > type = = YUV 

&& channel! =O?l:0]; 



if (BoolToken(ctrl- > bfp)) { 

Dprintf("CHANNEL_NON_ZERO\n"); 
for(sub = I ;sub < 4;sub + +) 

KlicsTree(mode.x,y,z,octs-l,sub,channel,ctrl); 

} else Dprintf("CHANNEL_ZERO\n") ; 

} 

} else Dprintf("LOCAL_ZERO\n"); 

} 

} 

void ImportKlics ( w , c losure , cal l_data) 



Widget w; 

caddrj closure, call_data; 

{ 

char file_name[STRLEN] ; 
CompCtrlRec Ctrl; 
int i, z; 

ctrl.dst=(Video)MALLOC(sizeof(VideoRec)); 
strcpy(ctrl.bm_name,((XawListRetuniStruct *)call_data)- > string); 

sprintf(file_name, " %s %sl %s %s\0" .global- > home,KIJCS_DIR,ctrl.bin_name t KLICS_EX 
T); 

Ctrl, bfp = bopen(file_name, "r") ; 
ReadKJicsHeader(&ctrl); 
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if (ctrl.dst- > disk) SaveHeader(ctrl.dst); 
for(z=0;z<ctrl.dst->size[2];z++) { 

if (z-»0 || !ctrl.buf_switch) KlicsFrame(&ctrl,z); 

else { 

if (BoolToken(ctrl.bfp)) KlicsFrame(&ctrl,z); 
else SkipFrame(ctrl.dst,z); 

} 

if(z>0){ 

SaveFrame(ctrl.dst,z-l); 
FreeFrame(ctrl.dst,z- 1); 

} 

} 

SaveFrame(ctrl.dst,ctrl.dst- > size(2]-l); 
FreeFrame(ctrl.dst,ctrl.dst- > size[2]-l); 
bclose(ctrl.bfp); 

ctrl.dst- > next = global- > videos; 
global- > videos = ctrl.dst; 
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source/ImponKlicsSA.c 
***************************/ 

/* 

* Importing raw Klics binary files 
* 

* Stand Alone version 

^include "KlicsSA.h" 
extern void ConvolveO; 

/* useful X definitions */ 
typedef char Boolean; 
#define True 1 
^define False 0 
#define String char* 

extern int HuffReadSAO; 

extern Boolean BlockZeroSAO; 

extern void ZeroCoeffsSAO; 

extern int ReadlntSAO; 

extern int DecideSAO; 

extern double DecideDoubleSA(); 

Boolean BoolTokenSA(bfp) 

Bits bfp; 

{ 
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Boolean token; 

bread(&token,l»bfp);" 
return(token); 

} 

void HuffBlockSA(block,brp) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X =0;X < BLOCK;X + +) for(Y =0; Y < BLOCK; Y+ +) 
block[X][Y] =HuffReadSA(brp); 

} 

void PrcvBlockSA(old,addr > x,y,oct,sub,cbannel,dst) 

Block old, addr; 

int x, y, oct, sub, channel; 

short *dst[3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][Y] =AccessSA((x< < 1)+X,(y < < l)+Y,oct,sub,channel); 
oldlX][Y]=dsu:channel][addrIXl[Y]]; 

} 

} 
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void DeltaBlockSA(new,old,delta,step) 

Block new. old. delta; 
int step; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X+ +) for(Y=0;Y< BLOCK; Y++) 

new[X][Y] =old[X][Y] +delta[X][Y]*step+(delta[X][Y]! =0?negif(delta[X][Y]<0,(step-l) 

> > D:0); 

} 

void UpdateBlockSA(new,addr,channel.dst) 

int channel; 
Block new, addr, 
short *dst[3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 
dst(channel][addrpC][Y]] =(short)new[X][Y]; 

} 

void KlicsTmSA(mode,xj f CK:t t sub y chaiinel f d$t t bfp y quaitt_coDSt) 

int mode, x, y, oct, sub, channel; 
shon *dst[3]; 
Bits bfp; 
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double quant_const; 

{ 

Block addr, old, new, delta, zero_block={{0,0},{0,0}}; 
double nonns[3] = {quant_const,thresh_const,cmp_const} ; 
int step; 

PrevBlockSA(old,addr,x,y,oct,sub,channel,dst); 
if (mode! = VOID) { 

CalcNormalsSA(oct,sub,channel,norms,quant_const); 

step=nonns[0]<1.0?l:(int)norms[0]; 

if (mode» = STILL 1 1 BlockZero(old)) { 

if (BoolTokenSA(bfp)) { /* NON_ZERO_STILL */ 
Dprintf("NON_ZERO_STILL\n"); 
HuffBlockSA(delta.bfp); 
DcltaBlockSA(new,old,delta,step); 
UpdateBlockSA(new,addr,chaimel,dst); 
} else { 

Dprmif("ZERO_STILL\n"); 

mode = STOP; /* ZERO_STILL */ 

} 

}else{ 

if (!BoolTokenSA(bfp)) { /* BLOCKSAME ♦/ 

Dprintf("BLOCK_SAME\n"); 

mode = STOP; 
} else { 

if (!BoolTokenSA(bfp)) { /* ZERO_VID */ 

Dprimf("ZERO_VID\ii"); 

ZeroCoeffsS A(dst[chaimel] ,addr); 

mode = VOID; 
} else { /* 

BLOCK_CHANGE */ 
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Dprintf ( n BLOCK_CHANGE\n " ) ; 
HufffilockSA(delta,bfp); 
DdtaBlockSA(new,old t delta,step); 
UpdateBlockSA(aew,addr t channel t dst); 

} 

} 

} 

} else { 

if (BlockZeroSA(old)) mode = STOP; 
else { 

ZeroCoeffsSA(dst[chaxuKl],addr); 
mode = VOID; 

} 

} 

if (oct > 0 && mode! =STOP) { 

Boolean decend=»mode= - VOID? True :BoolTokenSA(bfp); 
int X, Y; 



Dprintf("x=%d, y = %d, oct=%d sub=%d mode 
%d\n",x,y,oct,sub,mode); 

if (decend) { 

if (mode! =VOED) Dprintf("OCT_NON_ZERO\n"); 
for(Y=0;Y<2;Y+ +) for(X=0;X<2;X+ +) 



KlicsTreeSA(mode,x*2 +X,y*2 + Y,oct-l ,sub,channel,dst,bfp,quant_const); 
} else if (mode! = VOID) Dprintf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF_SA(mode f dst,bfp,quant_const) 



int mode; 
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short *dst{3]; 
Bits bfp; 



double 



quant_const; 



Block addr, old, new, delta; 
int channel, channels =3, x v y, 
octs_Ium=3, 

size[2] = {SA_WIDTH> >octsJum+l,SA_HEIGHT> >octsJum+l}; 
for(y=0;y<size[l];y++) for(x-0;x<size(0];x++) { 



if (mode!=SHLL) { 

lpfJoc=BoolTokenSA(bfp); /* 
LPF^LOC^ZERO/LPF^LOC^NON^ZERO */ 

Dprintff %s\n\lpfJocVLPFJ.OCJSONJZERO m : "LPFJXX^ZERO"); 
} 

if (lpfjoc) for(channei«0;channel<channels;channel++) { 
int octs=channel! =0?2:3, 

X t Y, step, value, bits=0; 



PrevBlockSA(old,addr t x t y 9 octs-l v O t channel f dst); 
CalcNormalsSA(octs- 1 ,0,channel, norms, quant_const); 
step = norms [0] < 1.071 : (int) norms [0]; 
if (mode = = STILL) { 
for(bits=0, 



value=((l< <8+SAJ>RECISION)-l)/step; value! =0;bits++) 

value = value > > 1; 



Boolean 



lpfjoc = True; 



double 



nonns[3] = {quant^const, threshconst, cmp_const} ; 
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for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 

delta[X][Y] =ReadImSA(bits,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBlockSA(ncw,addr,channcl,dst); 

}else{ 

if (BoolTokenSA(bfp)) { /* LPF_ZERO/LPF_NON_ZERO 

*/ 

Dprintf( "LPF_NON_ZERO\n"); 
HuffBlockSA(delta,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBlockSA(new,addr,channel,dst); 
} else Dprintf("LPF_ZERO\n n ); 

} 

} 

} 

} 

void KlicsFrameSA(mode,src,dst,bfp) 

int mode; 

short *src[3], *dst[3]; 

Bits bfp; 

{ 

int sub, channel, x t y, i, 
octsJum=3, 

size[2] = {SAJVIDTH > > 1 + octsjum, S A_HEIGHT > > 1 +octs_lum}; 
double quant_const; 

bread((char *)&quant_const,sizeof(double)*8,bfp); 
KlicsLPF_SA(mode,dst,bfp f quaiu_const); 
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for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
if (BoolTokenSA(bfp)) { 

Dprintf("LOCAL_NON_ZERO\n n ); 
for(channcl=0;channel<3;channel++) { 
int octs= channel! =0?2:3; 

if (BoolTokenSA(bfp)) { 

Dprintf ( "CHANNEL_NON_ZERO\n B ) ; 
for(sub - 1 ;sub < 4;sub + +) 

KlicsTreeSA(mode,x,y,octs-l,sub,channel,dst f bfp,quant_coiBt); 

} else Dprintf("CHANNEL_ZERO\n"); 

} 

} else Dprintf("LOCAL_ZERO\n"); 

} 

for(channcl=0;channcl<3;channel++) { 
int 

frame_size[2] = {SA_WIDTH > > (channel ==070:1),SA_HHGHT> > (channel ==0?0:1 
>}. 

framearea - frame_size[0] *frame_size[ 1 ] ; 

for(i=0;i < frame_area;i+ +) src [channel] [i] =dst[channel][i]; 

Convolve(src[channel],False,firame_si2e,cnannel==0?3:2,0); 
for(i = 0;i < frame_area;i+ +) 
src[channel][i] = src (channel] [i] > > SA_PRECISION; 
} 

} 
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source/InitFrame.c 



/* 

Initialise frame structure for Frame command widget 

*/ 

^include "../include/xwave.h" 

^define FRAMEJCONS 14 

^define TRANSMENU 1 

#define COMP_MENU 2 



extern 


void 


CopyVideo(); 


extern 


void 


CompareO; 


extern 


void 


NAO; 


extern 


void 


FrameDestroyO; 


extern 


void 


ExamineO; 


extern 


void 


FramePointYNO; 


extern 


void 


FramelnfoO; 


extern 


void 


FrameMergeO; 


extern 


void 


MovieO; 


extern 


void 


PostScriptO; 


extern 


void 


SelectO; 


extern 


void 


SpectrumO; 


extern 


void 


NewPointO; 


extern 


void 


TransformO; 


extern 


void 


CompressO; 


extern 


String 


*VideoCurrentList(); 


extern 


void 


KUcsSAO; 



void InitFrame (w, closure, call data) 
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Widget w; 

caddr t closure, call data; 



{ 

XawListReturnStract *name = (XawListReturnStnict *)call_data; 
Video video *» FindVideo(name- > string.global- > videos) ; 
Frame frame = (Frame)MALLOC(sizeof (FrameRec)) ; 
Widget sheil[2], form, widgets [FRAMEJCONS] , 
trans_widgets[TRANS - MENU], compjvidgets[COMP_MENU]; 
Arg args[71; 
Pixmap pixmap; 

int view[2] = {15+ video- > size[0] , 15 + video- > size[ 1 ] } ; 
Formltem itemsQ - { 

( " frm_cancel " , " frame _close " t 
*frm_copy" t "copy", 
"frm_exam", "examine" t 
"firm joint _yn" , "pointjr " , 
[ "fnnjransfonn" f "transform'' , 
4,0 t FW_icon_button, " frm_trans_menu " } , 

"fnn_info_yn", "info", 
5,0, FW_icon,NULL} , 

[ "frmjnerge", " merge " , 
"fnn_compress","code", 
7 f 0,FW jcon_button, "frm_comp_menu"} , 

"frmjnovie", "movie", 
"frm_postscript" , "postscript" , 
*frm_compare\ "compare", 
"fnn_view", NULL, 
0, 1 ,FW jaew,(String)view} , 

"frmjabel", video- > name, 
B fnn_colors n , "colors" , 

}; 



0,O t FW_icon,NULL} , 
l,0,FW_icon,NULL}, 
2,0,FW_icon,NULL}, 
3 , 0, FW jcon,NULL} , 



6,0,FWjoggle,NULL}, 



8,0,FWjcon,NULL}, 
9,0,FWjcon,NULL}, 

10,0,FWJcon t NULL}, 



0,12,FWJabel,NULL}, 

13,12,FW_icon,NULL}, 
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Selection sel = (Selection)MALLOC(sizeof(SelectItem)) ; 
Menultem trans_menu[TRANS_MENUl = { 

{ "trans_Wavelet" .smeBSBObjectClass, "Wavelet" .NULL} , 

}; 

Menultem comp_menu[COMP_MENU] = { 

{"comp_KUCS",sraeBSBObjectClass,"KLICS",NULL} f 

{ "comp_KLICS_SA" .smeBSBObjectClass, "KLICS SA" .NULL}, 

}; 

XtCallbackRec firamecallQ = { 

{FrameDestroy,(caddr_t)ftame}. {Free,(caddr_t)sel}, {NULL.NULL}, 
{CopyVideo,(caddr_t)video}. {NULL.NULL}, 
{Fjtanune,(caddr_t)ftame}, {NULL.NULL}, 
{FramePointYN,(caddr_t)frame}, {NULL.NULL}, 
{FrameInfo,(caddr_t)firame}, {NULL.NULL}, 
{FrameMerge,(caddr_t)frame}, {NULL.NULL}, 
{Movie,(caddr_t)frame}, {NULL.NULL}, 
{ PostScript, (caddrj)frame}, {NULL.NULL}, 
{Select,(caddr_t)scl}, {NULL.NULL}, 
{Spectrum, (caddr t)frame}, {NULL.NULL}, 

}, image_callD-{ 

{NewPoint,(caddr_t)frame} , {NULL.NULL}, 
}, trans_callO={ 

{Transfonn^caddr^Ovideo}, {NULL.NULL}, 
}, comp_callQ={ 

{Compress, (caddr_t)video} , {NULL.NULL}. 

{KlfcsSA,(caddr_t)video}, {NULL.NULL}, 

}; 

Colormap cmap = ChannelCmap(frame- > channel = (video- > type = = MONO 
1 1 video- > trans. type! = TRANS_None)?0: 3 , video- > type, video- > gamma); 

Dprintf( f, InitFrame\n r ') ; 
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sel- > name = " video_Compare"; 

sel- > button = "fm^compare' 1 ; 

sel- > list _proc = VideoCurreniList; 

sel- > actionname = "Compare videos" ; 

sel- > action j>roc = Compare; 

sel- > acuon_closure=(caddr_t)video; 

frame- > video = video; 

frame- > shell= SheUWidget("frm_shelT, global- > toplevel,SWjop t cmap,NULL); 
fonn=FonnatWidget( B fhn_fonn\frame- > shell); 
frame- > image_widget = NULL; 

frame- > msg °» NULL; 

frame- > zoom— 0; 
frame- > frame =0; 

frame- > point_switch = False ; 
frame- > pointjnerge = False; 

frame- > point = (Poim)MAUXXT(si2eof(PoiiitRec)); 

frame- > point- > location[0] =0; 

frame- > point- > location[l] =0; 

frame- > point- > usage = 1 ; 

frame- > point- > next = global- > points; 

global- > points = frame- > point; 

frame- > palette =0; 

frame- > next= global- > frames; 
global- > frames = frame; 

GetFrame(video f frame- > frame); 
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pixmap = Update Image(frame); 

FUIFonn(form,FRAME_ICONS,items,widgets,frame_call); 

sheU[0]=ShellWidget("frojirajnenu\widgets[4],SW_^ 

FUlMenu(shelUO],TRANS_MENU,trans_menu,iraiis_widgets,tians_call); 

shell[l]=ShellWidget("fm_comp_meIm^widgets(7],SW_meIm,NULL,NXJLL); 
FiIlMenu(shellI 1] , COMP_MENU , comp_menu , corap_w idgets , comp_call) ; 



frame- > point_merge_widget=»widgets[6]; 



XtSetArg(args[0] .XtNbitmap, pixmap); 
XtSetArg(args[ 1] ,XlNwidih,video- > size(0]); 
XtSetArg(args[2] .XtNheight, video- > size{l]); 
XtSetArg(args[3] ,XtNcallback,image_call); 

frame- > image_widget=XtCreateManagedWidget("frm_image\imageWidgetClass,widget 
s[ll],args,FOUR); 

XtSetSensitive(frame- > image_widget,False); 

XtSetSensitive(widgets[13] ,PseudoColor= = global- > visinfo- > class); 

XtPopup(frame-> shell.XtGrabNone); 

} 

Video Find Video(name, video) 

String name; 
Video video; 



if (video= =NULL) return(NULL); 
else if (!strcmp(name,video- > name)) return(video); 
else retum(FindVideo(name t video->next)); 
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source/InitMain.c 



/+ 

Initialise menu structure for Main command widget 

♦/ 

^include "../include/xwave.h" 
/* Save externs */ 

extern void VideoSaveO; 

extern void VideoXimSaveO; 

extern void VideoDTSaveO; 

extern void VideoMacSaveO; 

extern void VideoHexSaveO; 

/* List externs */ 

extern String *VideoListQ; 
extern String *VideoDropListO; 
extern String *VideoCurrentListO; 
extern String *KlicsListO; 
extern String *KlicsListSAO; 

/* Import externs */ 

extern void ImportKlicsO; 
extern void ImpKlicsTestSAO; 

/* Main externs */ 
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extern void Select(); 

extern void VideoCIeanO; 

extern void QuitO; 

extern void VideoLoadO; 

extern void InitFrame(); 

extern void VideoDropO; 

extern void PlotGraphQ; 



/* Function Name: InitMain 

* Description: Create main menu button & sub-menus 

* Arguments: none 

* Returns: none 



^define MAINMENU 7 

#define SAVEMENU 5 

#define IMPTMENU 2 

InitMainQ 



{ 

Widget foim=FonnatWidget("xwave_fonn\global- > toplevel), widgets[l] t 

main_shell, mam_widgets[MAIN_MENU], 

save_shell, save_widgets[SAVE_MENU] , 

impt_sheil t imptjvidgets[IMPT_MENU]; 
Formltem itemsQ = { 

{"xwavelx>go\"main",0 ) 0 ( FW_icon_bunon t n xwave_niain_sh H } f 

}: 

Menultem main jnenu[] = { 

{ w main_Open n l smeBSBObjectClass,"Open a video w ,NULL} t 
{"main^Attach'^meBSBObjectClass," Attach a frame\NULL} f 
{ n main_Save n I smeBSBprObjectClass,"Save a video" ,"xwave_save_sh"}, 
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{"inamJ)rop", smeBSBObjectClass, "Drop a video",NULL}, 
{"main_Clean" .smeBSBObjectClass, "Clean out videos ".NULL}, 
{ " main_Impon" .smeBSBprObjectClass, "Import a 
video", "xwave_impt_sh"}, 

{ " main_Quit " .smeBSBObjectClass, "Quit " .NULL} , 

}, save_menuQ={ 

{"save_menu_vid",smeBSBObjectClass, n Save xwave video", NULL}, 
{"save jnenuxinT.smeBSBObjectClass, "Save xim video\NULL}, 
{"save_menu_dt" .smeBSBObjectClass, "Save DT image",NULL}, 
{"save_menu_mac", smeBSBObjectClass, "Save mac video",NULL}, 
{"save_menu_hex", smeBSBObjectClass, "Save hex dump", NULL}, 

}, impt mcnuO = { 

{ " imptjnenu Jclics " , smeBSBObjectClass, "KLICS " .NULL} , 
{"unptjnenuklicsSA" .smeBSBObjectClass, "KLICS SA",NULL}, 

}; 

static Selectltem selectionQ = { 

{ " video_Open" , "xwaveLogo" , VideoList, "Open a 
video n ,VideoLoad,NULL}, 

{ "rrame_Attach" , "xwaveLogo" , VideoCunentList, "Attach a 
frame " .InitFrame , NULL} , 

{"videoDrop" , "xwaveLogo" , VideoDropList, "Drop a 
video" , VideoDrop,NULL>, 
}, save_sel[)={ 

{"save_vid" ."xwaveLogo", VideoCunentList, "Save xwave 
video",VideoSave,NULL}, 

{ B save_xim","xwaveLogo",Vi(leoCuiTentList,"Save xim 
video",VideoXimSave,NULL} , 

{ B save_dt","xwaveIjOgo",VideoCuneritList/Save DT 
image",VideoDTSave,NULL}, 

{"save_mac","xwaveLogo",VideoCunentList,"Save mac 
video" ,VideoMacSave,NULL} , 

{ "save_hex B , "xwaveLogo" .VideoCunentList, "Save hex 
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dump" , VideoHexSave.NULL} , 
}, impt_sein = { 

{" imptjdics " , "xwaveLogo " .KlicsList ," Import 
KLICS " ,ImportKlics,NULL} , 

{ "imptJdicsSA VxwaveLogo",KlicsListSA, "Import KLICS 
S A " ,ImpKlicsTestSA,NULL} , 

}; 

XtCallbackRec main_callQ = { 

{Select.(caddr_t)&selection(0]} , {NULL.NULL}, 

{Select^caddrj^lecUontl]}, {NULL.NULL}, 

{Select,(caddr_t)&seIection[2]}, {NULL, NULL}, 

{Videoaean,(caddr_t)NULL}, {NULL.NULL}, 

{Quft.(caddrj)NULL}. {NULL.NULL}, 
}, save callQ = { 

{Seled,(caddr_t)&save_sel[0] } , {NULL.NULL}, 

{Select,(caddr_t)&save_sel[l]}, {NULL.NULL}, 

{Select,(caddr_t)&save_sel[21}. {NULL.NULL}. 

{Sclect.(caddr_t)&save_sel[3]}. {NULL, NULL}. 

{Select,(caddr_t)&save_sel[4}}, {NULL.NULL}. 
}, impt_callQ={ 

{SeIect,(caddr_t)&impt_sel[0]}, {NULL.NULL}, 

{Select,(caddr_t)&impt_sel[l]}, {NULL.NULL}. 

}; 

Dprintf(-InitMain\n"); 
FUlForm(form,ONE,items,widgets,NULL); 

n^_shell=ShellWk!get("xwave_inam_sh",wklgets[0],SW_mem,NULL,NULL); 
save_shell =ShellWidget("xwave_save_sh" ,main_shell,SW_memi,NULL,NULL); 
impt_shell=ShellWidget("xwavejmpt_sh\ina^ 
FillMenu(main_shell,MAIN_MENU,nuin_menu,mam_widgets,main_call); 
FillMenu(save_shell,SAVE_MENU,save_menu , sa vejvidgets, save_call) ; 
F illMenu( impt_shell , IMPT_MENU , impt_menu , imptwidgets , impt_call) ; 

} 
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source/KIicsS.c 



/* 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
propenies 

and delta-tree coding 

*/ 

#include "xwave.h" 
#include "Klics.h" 
^include <math.h> 

extern Bits bopenO; 

extern void bcloseO, breadO. bwriteO, bflushO; 
extern WriteKlicsHeaderO; 

/* token modes (empty) */ 

^define EMPTY 0 

^define CHANNEL_EMPTY 1 

#define OCTAVEEMPTY 2 

#defme LPFEMPTY 3 

IdefineFULL 4 

typedef struct _HistRec { 

int bits, octbits[3][5], lpf, activity, target, token(TOKENSJ, coeff[129]; 

double q_const; 
} HistRec, *Hist; /* history record */ 

/* Function Name: Access 
* Description: Find index address from co-ordinates 
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* Arguments: x, y - (x,y) co-ordinates 

* oct, sub, channel - octave, sub-band and channel co-ordinates 

* width - image data width 

* Returns: index into vid->data[channel]Q [index] 
*/ 

int Access(x,y,oct,sub,width) 

int x, y t oct, sub, width; 

{ 

return(((x< < l)+(sub> > l)+width*((y < < l)+(l&sub)))< <oct); 

> 

/* Function Name: LastFrame 

* Description: Find last frame encoded 

* Arguments: z - index of current frame 

* hist - history records 

* Returns: index of previous frame 
*/ 

int LastFrame(z,hist) 

int z; 
Hist hist; 

{ 

int i=z-l; 

while(hist[i].bits= =0 && i>0) i-; 
return(i<0?0:i); 

} 
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/* Function Name: Decide 

* Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* mode - differencing algorithm {MAXIMUM | SIGABS j 
SIGSQR} 

* Returns: difference value 
*/ 

int Decide(new , old , mode) 

Block new f old; 
int mode; 

{ 

int X, Y, sigma=0; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 
int nj>=new[X]|Y]-old[X][Y]; 

switch(mode) { * 
case MAXIMUM: 

sigma-sigma > abs(n_o)?sigma:abs(n_o); 

break; 
case SIGABS: 

sigma+=abs(nj>); 

break; 
case SIGSQR: 

sigma + =n_o*n_o; 

break; 

} 

} 
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retum(sigma); 



} 



/* Function Name: DecideDouble 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

* mode - differencing algorithm {MAXIMUM | SIGABS j 
SIGSQR} 

* Returns: new normal value 
*/ 

double DecideDouble(norm,mode) 

double norm; 
int mode; 

{ 

double ret; 



switch(mode) { 
case MAXIMUM: 

ret -norm; 

break; 
case SIGABS: 

ret=4.0*nonn; 

break; 
case SIGSQR: 

ret=4.0*norm*nonn; 

break; 

} 

return(ret); 
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Boolean Decision(new f old,norm,mode) 

Block new, old; 
double norm; 
int mode; 

{ 

retura((double)Decide(new,old,mode) < =DccidcDoublc(nonn,modc)); 

} 

Function Name: Feedback 

Description: Calculates new target activity from target bits and historical values 
Arguments: hist - history records 

curr - current frame 
taps - size of history window 
Returns: target activity 

int Feedback(hist,curr,taps) 

int curr; 
Hist hist; 
int taps; 

{ 

int prev=curr t i; 
double ratio -0; 

for(i=0;i<taps && prcv!=0;i++) { 
prev = LastFrame (pre v , hist) ; 

xauo+ =(double)hist[prev].activity/(doubie)(hist[prev].bits-(prev" =0?hist[0].lpf:0)); 



/* 
* 

*/ 
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} 

reruni((int)(raiio *(double)hist[curr] . target/(double)i)) ; 

} 

/* Function Name: Filter 

* Description: Calculates new q_const filtering historical values 

* Arguments: hist - history records 

* curr - current frame 

* taps - size of history window 

* filter - index to filter 

* Returns: q_const 
♦/ 

double Filter(hist,curr , taps » filter) 



int curr; 
Hist hist; 
int taps, filter; 



double mac = hist[curr] . q_const, sum= 1 .0, coeff = 1.0; 
int i t prev=curr; 



for(i=0;i<taps&&prev!=0;i++) { 
prev = Las tFrame(pre v , hist) ; 
coeff = filter = =0?0:coeff/2.0; 
mac+ =hist(prevl.q_const*coeff; 
sum += coeff; 

} 

return(mac/sum); 



cnncnTirrc cucrr /Din P 9tt 



WO 94/23385 



PCT/GB94/00677 



- 189- 

/* Function Name: Huffman 

* Description: Calculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 
*/ 

int Hufftnan(level) 

int level; 

{ 

returaflevel = =0?2:(abs(level) < 3?3:1 +abs(level))); 

} 

/* Function Name: HuffCode 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
*/ 

unsigned char *HuffCode(level) 
int level; 

{ 

unsigned char *bytes= (unsigned char *)MAIXOC((7+Huftman(level))/8); 

bytes[0] =(abs(level) < 3?abs(level):3) | (level<0?4:0); 
if (abs(level)>2) { 

int index = (7 + Huffman(level))/8- 1 ; 



<:i IRCT1T1 ITF SHFFT f Rl fl F 



WO 94/23385 



PCT/GB94/00677 



- 190 - 

bytes[index]=bytes[indexj|(l < <(Hufftnan(level)-l)%8); 

} 

return(bytes); 

} 

unsigned char *CodeInt(number,bits) 
int number, bits; 

{ 

int len=(7+bits)/8; 

unsigned char *bytes= (unsigned char *)MALLOC(len); 
int byte; 

for<byte«0;byte<len;byte++) { 
bytes [byte] =Oxff&number; 
number- number > >8; 

return(bytes); 

} 

int Readlnt(bits,bfp) 

int bits; 
Bits bfp; 

{ 

int len=(7+bits)/8; 
unsigned char bytes [len]; 
int byte, number=0; 

brcad(bytes , bits , bfp) ; 
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for(byte=0;byte<len;byte++) 

number = number j ((int)bytes(byte] < < byte*8); 
number = (number < <sizeof(int)*8-bits)> > sizeof(int)*8-bits; 
return(number); 

} 

/* Function Name: HuffRead 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp - binary file pointer 

* Returns: decoded level 
*/ 

int HuffRead(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

bread(&byte f 2,bfp); 
value =(int)byte; 
if (byte= = 'NO') retum(O); 
else { 

bread(&byte,l,bfp); 
negative = (byte! = '\0'); 

} 

if (value < 3) retuni(negif(negative, value)); 
for(byte» , \0 , ;byte=- , \0 , ;value++) bread(&byte,l,bfp); 
retum(negif (negative t value- 1 )) ; 

} 
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Function Name: Quantize 
Description: RM8 style quantizer 
Arguments: data - unquantised number 
q - quantizing divisor 
level - quantised to level 
Returns: quantized data & level 

int Quantize(data,q, level) 
int data, q, *level; 
{ 

int mag_level=abs(data)/q; 
*level =negif(data < 0,mag_level); 

return(negif(data< 0,mag_level*q+(magjevcl! *0?(q-l) > > 1 :0))); 

} 

Function Name: Proposed 
Description: Calculates proposed block values 
Arguments: pro - proposed block 

lev - proposed block quantized levels 
old, new - old and new block values 
decide - decision algorithm 
norms - HVS normals 
Returns: new= =0, proposed values (pro) and levels (lev) 

Boolean Proposed(pro,lev,old,new,decide,norms) 
Block pro, lev, old, new; 
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int decide; 

double norms[3]; 

{ 

Block zero_block={{0,0},{0,0}}; 

int X, Y, step=norms{0] < l.O?l:(int)nonns[0]; 

Boolean zero= Decision(new,zero_block,norms[l] .decide); 

for(X =0;X < BLOCK;X + +) for(Y =0; Y < BLOCK; Y + +) 

promm = zero?0:old[X]m +Quantize(newm 
retura(zero); 

} 

Function Name: ZeroCoeffs 
Description: Zero out video data 
Arguments: data - image data 

addr - addresses 
Returns: zeros data[addrQD] 

void ZeroCoeffs(data,addr) 

short *data; 
Block addr; 

{ 

int X, Y; 

for(X =0;X < BLOCK;X + +) for(Y =0; Y < BLOCK; Y+ +) 
data(addr[X][Y]]=0;. 

} 



/* 
* 

* 
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/* Function Name: BlockZero 

* Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block ==0 



Boolean BlockZero(block) 
Block block; 



int X, Y; 

Boolean zero = True; 



} 



for(X =0;X < BLOCK;X+ +) for(Y=0; Y< BLOCK;Y+ +) 

if (block[X][Y]! =0) zero=False; 
return(zero); 



/* Function Name: SendToken 

* Description: Increments token frequency 

* Arguments: token - token to be transmitted 

* channel, sub, oct - co-ordinates 

* Ctrl - control record for compresssion 

* hist - history record 

* empty - zero state {EMPTY | CHANNEL_EMPTY 
OCTAVE EMPTY | LPF EMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 
*/ 



void SendToken( token.channel ,sub , oct,ctrl , hist.empty , branch) 
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int token, channel, sub, oct, *empty, branch; 
CompCtrl Ctrl; 
Hist hist; 

{ 

int full = FULL, i; 
String 

tokenname [TOKENS] = { " ZEROSTUX" , "NON_ZERO_STILL" , "BLOCK_S AME" . "ZE 
ROVID" , "BLOCKCHANGE" , 

"LOCAL_ZERO" , "LOCAL_NON_ZERO","CHANNEL_ZERO", "CHANNEL_NON ZE 
ROVOCT_ZEROVOCTJION_ZERO\ 

"LPF_ZERO" , "LPF_NON_ZERO" , "LPF_LOC_ZERO", "LPF_LOC_NON_ZERO" } ; 

switch(*empty) { 
case EMPTY: 

if (token! = ZERO_STTLL && token! = BLOCK_S AME) { 

ScndToken(LOCALJ^ON_ZFJlO, channel, 

for(i=0;i<channel;i++) 
SendToken(CHANNEL_ZERO,i,sub,CKt,ctrl,hist,&ruU,branch); 

♦empty =CHANNEL_EMPTY; 

SendToken(token,channel,sub t oct,ctrl,hist,empty,branch); 

} 

break; 

case CHANNEL EMPTY: 

if (token! = ZERO_STTLL && token! =BLOCK_SAME) { 

SendToken(CHANr^_NON_ZERO,ctannel,sub,cKt,ctrl,hist,&full,branch); 
for(i=l;i<sub;i++) 

SendToken(token==NON_ZERO_STlU.?ZERO_STIIX:BLOCK_SAME,channel,i,oct t rt 
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rl,hist,&fuJl,branch); 

♦empty = FULL; 

SendToken( token, channel , sub f oct ,ctrl , hist t empty , branch); 

} 

break; 

case OCTAVE_EMPTY: 

if (token! = ZERO STILL && token! = BLOCK_S AME) { 



SendToken(OCT_NON_ZERO,channel,sub,oct,ctrl,hist,&fiill,branch); 

for(i=0;i < branch;i+ +) 
SendToken(token= = NON_ZERO_STIlX?ZERO_STILL:BLOCK_SAME,channel,sub,oc 
t,ctrl,hist,«fefuU, branch); 

♦empty = FULL; 

SendToken(token,channel,sub,oct,ctrl,bist,einpty .branch); 

} 

break; 
case LPF EMPTY: 

if (token! =LPF_ZERO) { 

SendToken(lJ , F_LOC_NON_ZERO,chaniiel,sub,<x:t,ctrl,lust,&niU,braMh); 

for(i»0;i<channel:i+ +) 
SendToken(U > F_ZERO,i,sub.oct,ctrl,bist,&rull,branch); 

♦empty = FULL; 

SendToken(token,cbannel,sub,oct,ctrl,hist,empty .branch); 

> 

break; 
case FULL: 

Dprintf(" %s\n , \token_name[token]); 

hist- > token[token] + + ; 

hist- > bits + = tokenbitsftoken]; 

hist- > octbits[channel](oct] + = token_bits[token] ; 

if (ctri->bin_switch) 
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bwrite(&token_codes[token] .token J>its(token] ,ctrl- > bfp); 
break; 

} 



/* 
* 

+ 

+ 

* 



Function Name: ReadBlock 
Description: Read block from video 

Arguments: new, old, addr - new and old blocks and addresses 

x, y, z, oct, sub, channel - coordinates of block 
Ctrl - compression control record 

Returns: block values 



void ReadBlock(new f old t addr t x 9 y f z 9 oct f sub 9 channel f ctrl) 



Block new, old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl Ctrl; 

{ 

int X, Y; 

for(X-0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][Y]=Access((x< < 1)+X,(y< < l)+Y,oct f sub,Size(ctrl->src,channel,0)); 
new[X][Y] = (int)ctrl- > src- > datafchannel] [z] [addr[X] [Y]] ; 
old[X][Y] *(int)ctrl->dst->data[channel][z][addrpq[Y]]; 

} 

} 

/* Function Name: CalcNormals 
* Description: Calculates HVS weighted normals 
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* Arguments: ctrl - compression control record 

* oct, sub, channel - co-ordinates 

* norms - pre-initialised normals 

* Returns: weighted normals 
*/ 

void CalcNonnals(ctrl , oct ,sub ,channel , norms) 

CompCtrl ctrl; 

int oct, sub, channel; 

double norms [3]; 

{ 

Video vid=ctrl->dst; 

int norm, base_oct=oct+(vid- >type= =YUV && 
channel ! = 0?vid- > trans . wavelet . space[0]-vid- > trans . wavelet. space[l] :0) + (sub ==0?1:0) 

for(norm=0;norm<3;norm++) { 

if (norm!=0) normsfnorm] *= ctrl- > quant_const; 
nonnsfnorm] * = 
ctrl- > basefactorsfbaseoct] *(sub = =3?ctrl- > diag_factor: 1 .0); 

if (channel! =0) norms[norm] * = ctrl- > chrome_factor; 
norms[norm] *=(double)(l < <vid-> precision); 

} 

> 

/* Function Name: MakeDecisions 

* Description: Decide on new compression mode from block values 

* Arguments: old, new, pro - block values 

* zero - zero flag for new block 

* norms - HVS normals 
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* mode - current compression mode 

* decide - comparison algorithm 

* Returns: new compression mode 
*/ 

int MakeDecisionsCold.new^ro^zero^orras^odcdecide) 

Block new, old, pro; 
Boolean zero; 
double nonns[3]; 
int mode, decide; 



{ 

Block zeroj>lock={{0,0},{0,0}}; 

int newjnode, np=Decide(new,pro,decide), no = Decide(new, old,decide); 

if (np<no && (double)no>DecideDouble(iK>nmfa^ 
&& !zero) 

newjnode = mode = = STILL 1 1 
(double)Decide(old,zero_block,decide) < =DecideDouble(m>rais[l],decide)?STILL:SEND; 
else newjnode = mode = = SEND && np<no && zero?VOID:STOP; 
return(newjnode); 

} 

int MakeDecisions2(old,new t pro4ev,zero f norms t mode,decide) 

Block new, old, pro, lev; 
Boolean zero; 
double norms [3]; 
int mode, decide; 



{ 
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Block zero_block={{0,0},{0,0}}; 

int new_mode=mode== STILL j| Bloc kZero(o Id)? STILL: SEND, 
np=Decide(new,pro,decide), no=Decide(new,old,decide); 

if (new_mode== STILL) new_mode = np > =no j | zero | j 
BlockZero(lev)?STOP: STILL; 

else new_raode = zero && np<no?VOID:np> =no 1 1 
Decision(new,old,norms[2],decide) 1 1 BlockZero(lev)?STOP:SEND; 

returQ(new_mode) ; 

} 

/* Function Name: UpdateCoeffs 

* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr - proposed block, levels and addresses 

* z, channel, oct - co-ordinates 

* ctrl - compression control record 

* hist - history record 

* Returns: alters ctrl- > dst- > data[channel] [z] [addrQ Q] 
*/ 

void UpdateCoeffs(pro4ev,addr f z t channel f oct t ctrl v hist) 

Block pro, lev, addr; 
int z, channel, oct; 
CompCtrl ctrl; 
Hist hist; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X + +) for(Y=0;Y < BLOCK; Y + +) { 
int bits=Hufftnan(lev[X]rY]), 



WO 94/23385 



PCT/GB94/00677 



- 201 - 

level =abs(lev[X][Y]); 

Ctrl- > dst- > data[channel] [z] [addr[X] [ Y]] = (shon)pro[X] [ Y] ; 

hist- > coeffllevei > 1287128: level] + + ; 

hist- > bits + = bits; 

hist- > octbits[channel] [oct] + = bits; 

if (ctrl->bin_switch) { 

unsigned char *bytes=HuffCode(lev[X][Y]); 



bwrite(bytes, bits, Ctrl- > bfp); 
XtFree(bytes); 



/* Function Name: SendTree 

* Description: Encode tree blocks 

* Arguments: prevjnode - compression mode 

* x, y, z, oct, sub, channel - co-ordinates 

* Ctrl - compression control record 

* hist - history records 

* empty - token mode 

* branch * tree branch number 

* Returns: active block indicator 
*/ 

Boolean SendTree(prev_mode,x,y,z,oct,sub,channel,ctrl t hist,empty f branch) 

int prevjnode, x, y, z, oct, sub, channel, *empty, branch; 
CompCtrl Ctrl; 

Hist hist; 
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{ 

Block addr, old, new, pro, lev; 
int newmode, X, Y; 
double 

norms[3] = {ctrlOquant_const,ctrt^ /* quant, thresh, 

compare */ 

Boolean active = False; 

ReadBlocktnew^ld^ddr.x.y^^t^sub.channel.ctrl); 
if (prev_roode!=VOID) { 
Boolean zero; 

CalcNonnals(ctrl t oct,sub f channel,nonns); 
zero=Proposed(pro,lev ( old,new,ctrl- > decide.nonns); 

/* 

newjnode =MakeDecisions(old,new, pro,zero,norms,prcv_mode f ctrl- > decide);*/ 

new_mode = MakeDecisions2(old,new, pro, lev f zero, nonns,prev_mode t ctrl- > decide); 
switch(new_mode) { 
case STOP: 

/♦SendToken(prev_mode==STIIX?ZER^ 
ist,empty,branch);*/ 

ScndToken(prev_mode= = STILL || 
BlockZero(old)?ZERO_STIIX:BL<X:K_SA^ 

break; 
case STILL: 
case SEND: 

active = True; 

/*SendToken(prev_mode= =STILL?NON_ZERO_STILL:BLOCK_CHANGE,channel,sub 
,oct,ctrl,hist,empty,branch);*/ 
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SendToken(prev_mode= = STILL || 
BlockZcro(old)?NON_ZERO_STILL:Bl^CK_CHANGE.chaimel,sub,oct,ctrl,hist,erapty > 

branch); 

UpdateCoeffs(pro,lev,addr,z,channel,oci,ctrl,hist); 
break; 
case VOID: 

SeiidToken(ZERO_VID,channel,sub,oct,ctrl,hist,empty,branch); 

ZeroCoeffs(ctrl- > dst- > datajchannel] [z] , addr) ; 

break; 

} 

} else { 

if (BlockZero(old)) newjnode-STOP; 
else { 

ZeroCoeffs(ctrl- > dst- > data[channel] [z] , addr) ; 
newjnode = VOID ; 

} 

} 

if (oct>0 && newjnode! =STOP) { 

int mt = OCTA VEEMFTY , full = FULL; 

Dprintf("x=%d, y=%d, oct=%d sub=%d mode 
%d\n\x,y,oct,sub,new_mode); 

for(Y=0;Y<2:Y++) for(X=0;X<2;X++) 

(void)SendTree(iiewjnode,x*2+X t y^+Y,z,oct-l,sub^^ 

if (mt= = OCTA VE_EMPTY && new mode! = VOID) 
SendToken(OCT_ZEROxbannel,sub,oct,ctrl,hist,&full,0); 

} 

return(active); 

} 

/* Function Name: SendLPF 
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Encode LPF sub-band 
mode - compression mode 
z - frame number 
Ctrl - compression control record 
hist - history records 
encodes data 

void SendLPF(mode,z,ctrl,hist) 

CompCtri Ctrl; 
int mode, z; 
Hist hist; 

{ 

Block new, old, pro, lev, addr; 

int channel, channels = Ctrl- > src- > type = =» MONO? 1:3, x, y, full = FULL, 
octsjum-ctrl- > src- > trans, wavelet. spaccfO], 

size[2] = {Size(ctrl->src,0,0)> >octsJum+l,Size(ctrl->src,0,l)> >octs_lum+l}; 

for(y=0;y<size[l];y+ +) for(x=0;x<size[0];x+-r) { 
int empty = LPF_EMPTY; 

for(channel=0;channel<channels;channel + +) { 

int octs = ctrl- > src- > trans . wavelet . space [ctrl- > src- > type= = YUV 
&& channel! =0?1:0], 

new_mode, X, Y, step, value, bits=0; 

double 

norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const} ; 
CalcNormals(ctri,octs-l ,0,channel, norms); 



* Description: 

* Arguments: 

* Returns: 
*/ 
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step = nonns[0] < 1 .0? 1 : (int)norms(O] ; 
for(bits=0, 

value=((l < <8+ctrl->dst->precision)-l)/step;value!=0;bits++) 
value = value > > 1; 
ReadBlock(new,old,addr,x,y ,z,octs- 1 .0.channel.ctrl); 

/* Proposed */ 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 
pro[X][Y] =old[X][Y] +Quaniize(new[X][Y]-o1d[Xl[Y],step,&(lev[X][Y])); 
/* MakeDecisions */ 

new mode = mode - - SHLL7STILL: Decision(new,old,normsl2] ,ctrl- > decide) 1 1 
BlockZero(lev)?STOP:SEND; 

switch(new_mode) { 
case SEND: 

SendToken(LPF_NON_ZERO.channel,0,octs,ctrl,hist,&empty,0); 
UpdateCoeffs(pn>,lev,addr f z,channel,octs,ctrl,hist); 

break; 

case STILL: 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

ctrl- > dst- > data[channel] IzlIaddr[Xl[Y]l - (shon)pro(X] [Y]; 

hist->bits+=bits; 

hist- > octbits[channel][octs] + = bits; 

if (ctrl->bin_switch) { 

unsigned char *bytes=CodeInt(lev[X][Y],bits); 

bwrite(bytes,bits,ctrl- > bfp); 
XtFree(bytes); 

} 
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} 

break; 
case STOP: 

SendToken(LPF_ZERO,channel,0,octs,cirl,liist,&empry,0); 
break; 

} 

} 

if (mode! = STILL && empty = = LPF_EMPTY) 
SendTokeo(lPF_L(X:_ZERO,chaimel,0,c<ts_lum,ctrl,hist,&full,0); 

} 

hist- > lpf = hist- > bits ; 

} 

/* Function Name: LookAhead 

* Description: Examine base of tree to calculate new quantizer value 

* Arguments: z - frame number 

* Ctrl - compression control record 

* hist - history records 

* Returns: calculates new Ctrl- > quant_const 
*/ 

void LookAhcad(z,ctrl,hist) 

CompCtrl Ctrl; 
int z; 
Hist hist; 

{ 

int x t y, sub, index, thresh[HISTO] f decide = Ctrl- > decide, act, 
taract=Feedback(hist,zxtrl- > feedback), 
octs=ctrl- > sre- > trans. wavelet.space[0], 
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size[2]={Size(ctrl->src,0,0)> > l+octs,Size(ctrl->src,0,l)> > 1+octs}; 
Block new, old, addr; 
double old_quant=ctrl- > quant_coost; 

Ctrl- > quant_const =1.0; 

for(index =0; index < HISTO ; index + + ) thresh(index] = 0 ; 
forty = 0;y < size[ 1 ] ;y + +) for(x = 0;x < size[0] ;x + + ) 
for(sub=l;sub<4;sub++) { 

double q_thresh[3], 
norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const} ; 
Block zero_block={{0,0}.{0,0}}; 

ReadBlock(new,old,addr,x,y,z,octs-l,sub,0,ctrl); 
CalcNonnals(ctrl,octs-l f sub,0,nonns); 

qjhresh[l]Kdouble)Decide(new,zeroJ>lock,decidey^ 

qjhresh(2] s(double)Decide(new,old,decide)/DecideDouble(norms[2] .decide); 
if (BlockZero(old)) q_threshlO]=q_tnresh[l]; 
else q_thresh[0] =q_thresh[2] < q_thresh[l]?q__thresh[2]:q_thresh[l]; 
if (ctrl- > decide = =SIGSQR) q_thresh[0]=sqn(q_thresh[0]); 

index=(im)((q_UOTSh[0]-old_quam+fflSTO_DELTA)*fflSTO/(fflSTO_DELTA*2)); 

index = index < 0?0:index > HISTO-17HISTO-1 : index; 
thresh[index] + + ; 

} 

for(index= HISTO- 1, act=0;index> =0 && act <taract; index-) 
act+=tnresh[index]; 

ctrl- > quant_const=(double)(index+ l)*HISTO_DELTA*2.0/HISTO+old_quant-fflSTO_ 
DELTA; 

ctrl- > quant_const=ctrl- > quant_const < 0.0?0.0:ctrl- > quam_const; 
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Dprintf("Target bits %d act %d (real %d) adjust q_const to 
%3.2f\n" ,hist{z] . target, taract.act.ctrl- > quantconst); 

hist(z] .q_const =ctrl- > quantconst; 

Ctrl- > quant_const=Filter(hist,z,ctrl- > feedback.ctrl- > filter); 
Dprintf("Post filtering q_const to %3.2f\n n ,ctrl->quant_const); 
if (ctrl- > bin_switch) { 

unsigned char *bytes=CodeInt(index+l-HISTO/2,HISTO_BITS); 

bwrite(bytes,HISTO_BITS,ctrl- > bfp); 
XtFree(bytes); 

} 

} 

/* Function Name: CompressStats 

* Description: Compile compression statistics 

* Arguments: Ctrl - compression control record 

* hist - history records 

* Returns: plot graphs 
*/ " 

void CoropressStats(ctrUiist) 

CompCtrl ctrl; 
Hist hist; 

{ 

FILE *fp_token, *fp_coeff, *fpJog, *fopen(); 

char file_name[STRLEN] ; 

int channel, z, i, sigma; 

sprintf(file_naine, " %s %s/ %s. token %s\0" f global- > home,PLOT_DIR,ctrl- > stats_name,P 
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LOT_EXT); 

fpjoken = fopen(file_name , " w"); 



sprintf(file_name, " %s%s/ %s.coeff %s\0" .global- > home,PLOT_DIR,ctrl- > stats_name,PL 

OT_EXT); 

fp_coeff =fopcn(file_name, " W); 

spriiuf(file_name," %s%s/%s.log%s\0" .global- > home,PLOT_DIR,ctrl- > stats jiame.PLO 
T_EXT); 

fp Jog = fopen(file_name, " w"); 

rprintf(fp_token, TTokens %s\n" .Ctrl- > name); 

for(i=0;i<TOKENS;i++) { 
sigma=0; 

for(z=0;z<ctrl-> src-> sizel2];z+ +) sigma+ =hist(z];token[i]; 
rprintf(fp_token,"%d %d\n",i,sigma); 

} 

fprintf(fp_coeff,"\"Coeffs %s\n" .Ctrl- > name); 
for(i=0;i<129;i++) { 
sigma =0; 

for(z=0;z<ctrl- > sre- > size[2];z+ +) sigma+ =hist[zl.coeff[i]; 
fprintf(rp_coeff, " %d %d\n" .i.sigma); 

} 

for(i=0;i<5;i++){ 

String titles[5] = { "treebits" , "activity * , "quant" , "bits", "ratio" } ; 



rprintf(rp_log,"\n\"%s\n" t tiUes[i]); 
for(z=0;z<ctrl-> sre- > size[2];z++) 
switch(i) { 

case 0: fprinrf(rpJog, M %d %d\n",z,hist[z].bits-bist[z].lpf); 
break; 

case 1: fprintf(fp_log,"%d %d\n",z,hist[z]. activity); 
break; 
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case 2: fprintf(fp_log."%d %f\n\z,hist[z].q_const); 
break; 

case 3: fprintf(fp_log, ,, %d %d\n",z,hist[z].bits); 
break; 

case 4: rprintf(fp_log,"%d 
%f\n' , ,z l (double)(hist(z].bits-(z==0?hist(z].lpf:0))/(double)hist(zl.activiry); 

break; 

} 

} 

for(channel =0;channel < (ctrl- > src- > type = = MONO? 1 :3);channel + + ) { 

int octs =ctrl- > src- > trans, wave let. space [ctrl- > src- > type = = YUV 
&& channel! =0? 1:0]; 

for(i=0;i<=octs;i++) { 

fprintf(rp_log,"\n\"channel %d oct %d\n", channel, i); 
for(z =0;z < Ctrl- > src- > size[2] ;z + +) 

fprintf(rp_log, " %d %d\n" ,z,hist[z].octbits[channel][i]); 

} 
} 

fclose(fp_token); fclose(rp_coeff); fclose(fjpjog); 



/* Function Name: CopyFrame 

* Description: Copy frame or zero 

* Arguments: vid - video 

* from, to - source and destination frame numbers 

* zero - zero out flag 

* Returns: alters video- > data 
*/ 



void CopyFrame(vid,from,to,zero) 
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Video vid; 

int from, to; 

Boolean zero; 

{ 

int i, channel; 

for(channel=0;channel< (vid- > type = = MONO? 1:3); channel + +) { 
int size»Size(vid,channel,0)*Size(vid,channel,l); 

for(i=0;i<size;i++) 

vid- > data[channel][to][i] =zero?0:vid- > data[channel][from][i]; 

} 

} 

/* Function Name; CompressFrame 

* Description: Compress a Frame 

* Arguments: Ctrl - compression control record 

* z - frame number 

* hist - history records 

* target - target bits 

*/ 

void CompressFrame(ctrl,z f hist,target) 

CompCtrl Ctrl; 
int z, target; 
Hist hist; 

{ 

Video src=ctrl->src, dst=ctrl->dst; 

int sub, channel, x, y, mode=ctrl-> still vid j | z==0?STILL:SEND, 
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octs_lum=src- > trans, wavelet. spacefO], 
size[2] = {Si2e(src,0,0)> > l+octsJura,Size(src,0,l)> > l+octsjum}; 
NewFrame(dst,z); 

CopyFrame(dst,z-i,z,ctrl->stillvid j| z==0); 

GetFrame(src,z); 

hist[z] . target = target; 

if (z! =0 && Ctrl- > auto_q) LookAhead(z,ctrl, hist); 
SendLPF(mode,z,ctrl f &hist[z]); 
DprintffLPF bits %d\n",hist[z].lpf); 
hist [z] . q_const = Ctrl- > quant_const; 
for(y=0;y<$ize[l];y++) for(x=0;x<size[0];x++) { 
int empty = EMPTY, full = FULL; 

for(channel-0;channel < (dst- > type MONO? 1 :3);channel+ +) { 
int cx:ts=src->trans.wavelet.space[src->type==YUV && 

channel! =0?1:0]; 

for(sub=l;sub<4;sub++) { 
Boolean 

active=SendTree(mode,x,y t z,octs-l f sub^ 

hist(z].activity+=channel = = 0 && active; 

} 

switch(empry) { 
case FULL: 

empty = CH ANNEL_EMPTY; 

break; 

case CHANNEL EMFTY: 

SendToken(CHANNEL_ZERO,channel,sub t octs-l ,ctrl,&hist[z] ,&full,0) 
break; 
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} 

} 

if (empty = = EMPTY) 
SendToken(LOCAL_ZERO,channel,sub,octs_lum-l,ctrl,&hist[z],&full,0); 

> 

DprintfC Activity : %d\n" ,hist[z] .activity); 
FreeFrame(src,z); 

} 

/* Function Name: SkipFrame 

* Description: Shuffle frame data as if current frame was skipped 

* Arguments: vid - video 

* z - frame number 

* Returns: alters vid- > data 
*/ 

void SkipFrame(vid,z) 

Video vid; 
int z; 

{ 

NewFrame(vid t z); 

Copy Frame(vid,z- 1 ,z, False); 

if (z>l) { 

GetFrame(vid # z-2); 

CopyFrame(vid,z-2,z-l ,False); 

FreeFrame(vid,z-2) ; 

} 

} 

/* Function Name: CompressCtrl 
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* Description: Perform KLICS on a video 

* Arguments: w - Xaw widget 

* closure - compression control record 

* call_data - NULL 

* Returns: compressed video 
*/ 

void CompressCtrl(w , closure , call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

CompCtrl ctrl=(CompCtrl)closure; 

int sigma bits, framecount, z, i, buffer =0, frames =ctrl- > src- > size[2] , 
bpf_in=(64000*ctrl- > bitrate)/ctrl- > src- > rate. 
bpf_out=(int)((double)(64000*ctrl- > bitrate)/ctrl- > fps); 

FILE *fopenO; 

char fiIe_namc[STRLEN] ; 

HistRec hist [frames]; 

Message msg=NewMessage(NULL,60); 

rnsg- > rows =frames> 10711 :frames+(frames= = 1?0:1); msg->cols=30; 
if (global- > batch = = NULL) { 

XtCallbackRec callbacksQ = { 

{CloseMessage,(caddr_t)msg}, {NULL.NULL}, 

}; 

MessageWindow(FindWidget("frm_compress\w),msg,"KLICS",True,callbacks); 
} 

Dprintf( "CorapressCtrl\n") ; 
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if (ctrl- > src- > type ==YUV &&. 
(ctrl- > src- > trans.wavelet.spacefO] ! =ctrl- > src- > trans, wavelet. space[l] +ctrl- > src- > U 
VsamplefO] 1 1 Ctrl- > src- > UVsamplefO] ! =ctrl- > src- > UVsamplefl])) { 

Eprintf("Y-UV octaves rhis-matched. Check UV-sample"); 

return; 

} 

ctrl- > dst = Copy Header(ctrl- > src); 
strcpy(ctrl- > dst- > name.ctrl- > name); 
if (ctrl- > dst- > disk) SaveHeader(ctrl->dst); 
if (ctrl- > binswitch) { 

sprintf(file_name, " % s %s/ %s %s\0" .global- > home,KLICS_DIR,ctrl- > bin_name,KLICS_ 
EXT); 

ctrl- > bfp = bopen(file_name, "w"); 
/* Write some sort of header */ 
WriteKlicsHeader(ctrl); 

} 

for(z=0;z<frames;z+-f-) { 
hist[z].bits=0; 
hist[z].lpf=0; 
histfz]. activity =0; 
hist[z]. target =0; 

for(i =0; i < 5 ;i + +) histfz] . octbitsfO] [i] =0; 
for(i=0;i<5;i+ +) hist[zJ.octbits[l][i] =0; 
for(i = 0; i < 5 ;i + +) hist[z] . octbits(2] [i] =0; 
for(i=0;i<TOKENS;i++) histfz]. token[i]=0; 
for(i=0;i< 129;i++) histfz]. coeff[i]=0; 
histfz] .q_const=0.0; 

} 

for(z=0;z<frames;z++) { 

if (z==0 1 1 !ctrl->buf_switch) { 

CompressFrame(ctrl ,z,hist,bpf_out) ; 
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buffer = 3200*ctrl- > bitrate +bpf_in; 

} else { 

Boolean no_skip; 

buffer- =bpf_in; 

buffer = buffer < O?0:buffer; 

no_skip= buffer <6400*ctrl-> bitrate; /• H.261 buffer size */ 
if (ctrl- > bin_switch) bwrite(&no_skip, 1 ,ctrl- > bfp); 
if (no_skip) { 

CompressFrame(ctrl,z,hist,bpf_out/*+bpf_out/2-buffer*/); 
buffer +=hist[z]. bits; 
} else SkipFrame(ctrl->dst t z); 

} 

if(z>0){ 

SaveFrame(ctrl- > dst,z-l); 
FreeFrame(ctrl->dst,z-l); 

} 

Mprintf(msg,"%s5&03d: %d 
bits\n",ctrl- > dst- > name,z+ctrl- > src- > s tan, hist (z] .bits); 
Mflush(msg); 

} 

SaveFrame(ctrl- > dst,ctrl- > src- > size[2]-l); 

FreeFrame(ctrl- > dst.ctrl- > src- > size[2]-l); 

if (ctrl->bin_switcli) { bflush(ctrl->bfp); bclose(ctrl->bfp); } 

if (ctrl- > stats_switch) CompressStats(ctrl,hist); 

Dprintf( "Compression Complete\n"); 

sigma_bits=0, frame_count=0; 

for(z=0;z < ctrl- > src- >size[2];z++) { 

sigma_bits+ =hist[z].bits; 

if (hist[z].bits! =0) frame_count++; 

} 

if (ctrl- > buf_switch) { 
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Dprintf("Buffer contains %d bits\n",buffer-bpf_in); 
Dprintf(" Frame Rate %4.1f 
Hz\n" ,(double)(ctrl- > src- > rate*(frame_count- l))/(double)(ctrl- > src- > size[2]- 1)); 

} 

if (frames >1) { 

Mprintf(msg t "Total: %d bits\n",sigma_bits); 
Mflush(msg); 

} 

Ctrl- > dst- > next= global- > videos; 
global- > videos = Ctrl- > dst; 

} 

/* Function Name: BatchCompCtrl 

* Description: Batch interface to CompressCtrl 
*/ 

void BatchCompCtrl(w,cIosure,call_data) 

Widget w; 

caddrj closure, call_data; 

CompCtrl ctrl=(CompCtrl)closure; 

if (Ctrl- >src= = NULL) Ctrl- > src = FindVideo(ctrl- > src_name,global- > videos); 
CompressCtrl(w,closure,call_data); 

} 

/* Function Name: InitCompCtrl 

* Description: Initialise the compression control record 

* Arguments: name - name of the source video 

* . Returns: compression control record 
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*/ 

CompCtrl InitCompCtrl(name) 

String name; 

{ 

CompCtrl ctri = (CorapCtrl)M ALLOC(sizeof(CompCtrlRec)) ; 
int i; 

Ctrl- > decide = SIGABS; 
Ctrl- > feedback = 4 ; 
ctri->filter=0; 
Ctrl- > still vid= True; 
Ctrl- > stats_switch=False; 
Ctrl- > auto_q = True; 
Ctrl- > buf_switch=Tnie; 
Ctrl- > bin_switch = False; 
Ctrl- > cmp_const==0.9; 
ctrl- > thresh_const =0.6; 
Ctrl- > quantconst =8.0; 
Ctrl- >fps= 30.0; 
ctrl->bitrate=l; 
for(i=0;i<5;i++) { 

double defaults[5] = {1.0,0.32,0,16,0. 16,0. 16}; 

ctrl- > base_factors[i] =defaults[i]; 

} 

ctrl- > diag _factor= 1 .4142136; 
ctrl- > chrome_factor=2.0; 
strcpy(ctrl- > src_name,name); 
strcpy(ctrl- > name, name); 
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strcpy(ctrl- > stats_name,name); 
strcpy(ctri- > bin_name,name); 
return(ctrl); 

} 

/* Function Name: Compress 
* Description: X Interface to CompressCtrl 
*/ 

#define COMPJCONS 25 
#define VIDJCONS 15 

void Compress(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video =(Video)closure; 

CompCtrl ctrl=InitCompCtrl(video- > name); 

int i, space=video->trans.wave!et.space[0] + l; 

Numlnput num_inputs = (NumInput)MALLOC(2 *sizeof (NumlnputRec)) ; 

Floatlnput flt - inputs=(noaUnput)MALLOC(6*sizeof(Floadiq)utRec)) 1 

octjnputs = (FloatInput)MALLCXT(space*sizeof(FloatIi^)utRec)) ; 

Message msg = NewMessage(ctrl- > name,NAME_LEN), 

msg_bin=NewMessage(ctrl- > bin_name,NAME_LEN) t 
msg_stats=NewMessage(ctrl- > stats_name,NAME_LEN); 
XtCallbackRec destroy calif] = { 
{Free,(caddr_t)ctrl}, 
{ Free , (caddr_t)num_inputs} , 
{Free, (caddr_t)flt_inputs} t 
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{Free,(caddr_t)oct_inputs} , 
{CloseMessage,(caddr_t)msg}, 
{CloseMessage,(caddr_t)msg_bin} , 
{CloseMessage,(caddr_t)msg_stats} , 
{NULL, NULL}, 

}; 

W idget parent = FindWidget( " fnncompress " .XtParent(w)) , 

shell =ShellWidget("kIics B ,parent,SW_below,NULL,destroy_call), 
form = FormatWidget( B klics_form" .shell), 

decshell =ShellWidget("klics_cng_dec" ,shell,SW_menu,NULL,NULL), dec_widgets[3], 

filt_shell=SheUWidget("Uics_cng^ filt_widgets[2], 
widgets[COMP_ICONS], vidjridgetslVIDJCONS], 

oct_widgets[space*21 ; 

Formltem items Q = { 

{ "klics_cancel " , "cancel " ,0,0,FW_icon,NULL} , 
{ "klics_confirm" , "confirm" , 1 ,0,FW_icon,NULL} , 
{"klics_title", "Compress a video", 2,0,FW_labeI,NULL}, 
{"klics_vid_lab","VideoName: n ,0,3,FW_label,NULL}, 
{ "klicsvid" , NULL.4,3 .FWtext, (String)msg} , 

{ "klics_stats_lab" , "Statistics: " ,0,4,FW_label,NULL} , 
{"kli(»_suts^NUlX,4,4,FW^n,(String)&ct^l- > stats_switch}, 
{"klics_suts - r^e B ,NUIi,7,4,FW_text,(String)msg_stats} t 
{"klics_bin_lab", "KLICS File: ",0,6,FW_label,NULL} , 
{ "klics_bin" ,NULL,4,6,FW_yn,(String)&ctrl- > binjwitch} , 

{ "klics_bin_name" .NULL, 1 0,6,FW_text,(String)msg_bin}, 
{ "klicsdecjab" , "Decision: " ,0,9,FWJabel,NULL} , 
{ "klics_dec_btn" , "SigmaAbs" ,4,9,FW_button,"klics_cng_dec" }, 
{ "klics_qn_float" ,NULL,0, 12.FW Jloat,(String)&flt jnputs[0] }, 
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{ "klics_qn_scroll " .NULL.4, 12 ,FW_scroll.(String)&flt_inputs[0] } , 



"ldics_th_fk)at^NUIX,0J4,FW_float,(String)&flt_iIIputs[l]}, 
M klics_th_scroll\NUlX,4,14,FW_scroll,(String)&nt_inputs[l]}, 
*•klics_cm_noat^NUIX,0J6,FW_noatXSt^ing)&flt_inputs[2]} f 
" klics_cm_scroll " , NULLA 1 6 , FWscroll , (S tring)&flt_inputs[2] } , 
"klics_ch_float" ,NULL,0, 18,FW_float,(String)&flt_inputs[3]} , 

"klics_ch_scroH" ,NULL,4, 18,FW_scroll.(String)&flt_inputs[3]}, 
B klics_di_float^NUlX,0,20,FW_^oat,(String)&flt_inputs[4]} > 
"klics_di_sc^oll^NUIiA20,FWJc^ollXSt^illg)&^t_inputs[41}, 
n klics_oct_form n ,NULL,0,22,FW_form,NULL}, 
n klics_vid_fonn",NULL,0,24,FW_form,NULL}, 
}, vid_itemsQ={ 

"klics_ic_lab" , "Image Comp: " ,0.0, FWJabel, NULL} , 
"klicsjc" .NULL, 1 ,0,FW_yn,(String)&ctrl- > stUlvid}, 
"klkajg_fl(Mt\NUIi,0,l,FW_float,(String)&m_inputs(5]}, 
"klics_tg_scroll " .NULL, 1 , 1 ,FW_scroU,(String)&flt_inputs[5]} , 
"klics_px_int" ,NUIX,0,3,FW_integer,(String)&num_ii5)uts[0]} , 

n klics_px_down" .NULL.l ,3,FW_down,(String)&num_mputs[0]} , 
B klk»j)x_^\NUIX,6,3,FW_up,(String)&num_iiiputs[0]}, 
"klics_auto_lab"."Auto Quant: ",0,5.FW_lab€l,NULL}, 
"klicsauto" ,NULL, 1 ,5,FW_yn,(String)&ctrl- > auto_q}, 
"klics_buf_lab", "Buffer: ",0,8,FW_label,NULL}, 

"klics_bur .NULL, 1.8. FWj n, (String)&ctrl- > buf_switch} , 
[ "klicsjwfbtn" , "None", 1 l,8,FW_button,"klics_cng_rHt"}, 
[ n klics_hs_int".NULL,0, 10,FW_integer,(String)&num_inputs(l]}. 
"klics_hs_down" .NULL, 1 , 10,FW_down,(String)&num_inputs[l] } , 
'klics_hs_up" .NULL, 14, lO.FWup, (String)&num_inputs[l] } , 
}, oct_items[2*space]; 
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Menultem dec_mcnu[] = { 

{ "klicsdecmax " .smeBSBObjectClass , " Maximum " .NULL} , 
{ "klics_dec_abs" .smeBSBObjectClass. "SigmaAbs" .NULL}, 
{ "klics_dec_sqr" .smeBSBObjeciClass, "SigmaSqr" .NULL} , 

}, filt_menu[] = { 

{ "klics_filt_none" .smeBSBObjectClass. "None", NULL} , 
{ "klics_filt_exp" .smeBSBObjectClass, "Exp" .NULL}. 

}; 

XtCallbackRec callbacksQ = { 
{Destroy ,(caddr_t)shell} , 
{NULL,NULL}, 
{CompressCtrl, (caddr_t)ctrl} , 
{Destroy ,(caddr_t)shell} , 
{NULL.NULL}, 

{Change YN ,(caddr_t)&ctrl- > stats_switch} , {NULL.NULL} , 
{Change YN,(caddr_t)&ctrl- >bin_switch}, {NULL.NULL}, 
{FloadncDec,(caddr_t)&flt_inputs[0]} , {NULL,NULL} , 
{RoatIncDec,(caddr_t)&flt_inputs[l]}, {NULL.NULL}, 
{noatIncDec,(caddr_t)&nt_inputs[2]} , {NULL.NULL} , 
{FloatIncDec,(caddr_t)&flt_inputs[3]} , {NULL,NULL} , 
{FloatIncDec,(caddrj)&flt_inputs[4]}, {NULL.NULL} , 

}, vid_caUQ={ 

{ChangeYN,(caddr_t)&ctrl- > stUlvid} , {NULL.NULL} , 
{FloatIncDec,(caddr_t)&flt_inputs[5]}, {NULL.NULL} , 
{NumIncDec.(caddr_t)&num_inputs[0] } , {NULL.NULL}. 
{NumIncDec,(caddr_t)&num_inputs[0] } , {NULL, NULL} , 
{Change YN,(caddr_t)&ctrl- > auto_q} , {NULL.NULL} , 
{ChangeYN,(caddrj)&ctrl- > bufjwitch}, {NULL.NULL}, 
{NumIncDec,(caddr_t)&num_inputs[ 1] } , {NULL.NULL} , 
{NumIncDec.(caddr_t)«&num_inputs[l]}, {NULL.NULL}, 

}, dec_callQ={ 

{SimpleMenu,(caddr_t)&ctrl- > decide} , {NULL.NULL} , 
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{SimpleMenu,(caddr_t)&ctrl- > decide} , {NULL.NULL}, 
{SimpleMenu,(caddr j)&ctrl- > decide} , {NULL,NULL} , 

}, filt_caUQ={ 

{SimpieMenu,(caddr_t)&ctrl- > filter} , {NULL, NULL} , 
{SimpleMenu,(caddr_t)&ctrl- > filter} , {NULL,NULL} , 

}, oct_call[2*space]; 

XFontStnict *font; 

Arg args[l]; 

msg- > rows = 1 ; msg- > cols = NAME_LEN ; 
rasg_stats->rows=l; msg_stats- > cols = NAME_LEN ; 
msg bin- > rows =1; msg_bin- > cols=NAME_LEN; 
Ctrl- >src= (Video)closure; 

fit_inputs[0].fonnat= "Quant: %4. ir ; 
flt_inputs[0].max= 10; 
flt_inputs[0].min=0; 

flt_inputs[0]. value = &ctrl- > quant_const; 

flt_inputs[l]. format= "Thresh: %4.1f"; 

flt_inputs[l].max=10; 

flt_inputs[l].min=0; 

fit Jnputs[ I] . value = &ctrl- > thresh_const; 

fit Jnputs[2]. format- "Comp: %4.1P; 

fltjnputs[2],max= 10; 

flt_inputs[2].min=0; 

flt_inputs[2] . value = &ctrl- > cmp_const; 

flt_inputs[3}.fonnat= "Chrome: %4.1f"; 
flt_inputs[3J . max = 5 ; 
flt_inputs[3].min=l; 
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flt_inputs[3] . value = &ctrl- > chrome_factor; 

fltJnputs[4].format= M Diag: %4.1T; 

flt_inputs[4] . max =2.0; 

flt_inputs [4) . min =1.0; 

flt_inputs[4] . value = &ctrl- > diag_factor; 

fltjnputs[5]. format = "Target: %4.1f; 
flt_inputs[5] . max = 30.0; 
flt_inputs[5] .min= 10.0; 
flt_inputs[5] . value = &ctrl- > fps; 

num_inputs[01.fonnat«"px64k: %ld"; 
num_inputs[0] . max = 8; 
mnn_inputs[0] . min = 1 ; 
num_input$[0] . value = &ctrl- > bitrate; 

num_inputs[l].fonnat= tt History: %ld n ; 

num_inputs[ 1 ] . max = 8 ; 

num_inputs [ 1 ] . min = 1 ; 

num_inputs[ 1 ] . value = &ctrl- > feedback; 

for(i=0;i<space;i++) { 

String format = (char *)MALLOC(20); 

if (i= =0) sprintf(format, "Octave LPF: %%4.2f); 
else sprintf(format, "Octave %3d: %%4.2riSpace-i-l); 
oct_inputs[i] . format =» format; 
oct_inputs{i].max= 1 .0; 
octinputs [i] . min =0.0; 

octjnputs(i). value = &ctrl- > base_factors[space-i-l]; 
oct_items[2*i] .name= "klicsoctfloat"; 
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oct_items(2*i] .contents = NULL; 
oct_items(2*i] .fromHoriz =0; 
oct_items[2*i] .fromVert=i = =0?0:2*i- 1 ; 
oct_items[2*i] . type = FW_float; 
oct_iteras[2 *i] . hook = (String)&oct_inputs[i] ; 
oct_items(2*i+ l].name= "klics_oct_scroH"; 
octjtems[2*i+ 1 ]. contents = NULL; 
oct_items[2*i+ 1]. fromHoriz = 1 ; 
octjtems[2*i+ l].froraVert«i= =0?0:2*i-l; 
oct_items[2*i + l].typc=FW_scroll; 
oct_items(2*i + 1 ] .hook = (String)&oct_inputs[fl ; 
oct_cail[2*i]. callback =FloatIncDec; 
oct_calll2*i] .closure = (String)&oct_inputs[i] ; 
oct_call[2*i + 1] . callback = NULL; 
oct_call[2*i + 1] .closure = NULL; 

} 

FillForm(form t COMP JCONS-(video- > size[2] > 1?0: l),items,widgets,callbacks); 
FillForm(widgets[23],2*space,oct_items,oct_widgets,oct_call); 
FillMenu(dec_shell , THREE , dec_raenu , dec_widgets,dec_call) ; 
font=FindFont(widgets[12]); 

XtSetArg(args[0],XtNwidth,2+TextWidth(0/Maximum\nSignuiAbs\nSig^ 
XtSetValues(widgets[12],args,ONE); 
if (video- >size[2]>l) { 

FillForm(widgets[24],VID_ICONS,vidjteins,vid_widgets,vid_call); 

FUlMenu(filt_shell,TWO,filt_menu,filt_widgets,filt_call); 

font= FindFont(vid_widgets[l 1]); 

XtSetArg(argslO],XtNwidth,2+TextWidth(0,"None\nExp",font)); 
XtSetValues(vid_widgets[ll],args,ONE); 

} 

XtPopup(shell,XtGrabExclusive); 

} 
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source/KJicsSA.c 



/* 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
properties 

and delta-tree coding 

Stand-Alone version uses fixed image format and static data structures 

*/ 

^include "KlicsSA.tT 
^include <math.h> 

extern void Convolve(); 

/* useful X definitions */ 

typedef char Boolean; 

#defme True 1 

#define False 0 

#defme String char* 

/* token modes (empty) */ 

#define EMPTY 0 

#define CHANNEL_EMPTY 1 

#define OCTAVE_EMPTY 2 

#define LPFEMPTY 3 

#defme FULL 4 

/* Function Name: AccessSA 

* Description: Find index address from co-ordinates 

* Arguments: x, y - (x,y) co-ordinates 
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* oct, sub, channel - octave, sub-band and channel co-ordinates 

* Returns: index into data[channel][][index] 
*/ 

int AccessSA(x,y,oct,sub,channel) 
int x, y, oct, sub, channel; 



{ 

retura(((x< <l)+(sub> > 1)+(SA_WIDTH> >(channel==0?0:l))*((y< <l)+(l&sub) 

))<<oct); 

} 



/* Function Name: DecideSA 

* Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* Returns: difference value 
*/ 



int DecideSA(new,old) 
Block new, old; 



{ 

int X, Y, sigma =0; 

for(X =0;X < BLOCK;X + + ) for(Y=0;Y < BLOCK; Y + + ) 

sigma+ =abs(new[X][Y]-old[X][Y]); 
return(sigma); 

} 
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/* Function Name: DecideDoubleSA 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 
+ Returns: new normal value 

*/ 

double DecideDoubleSA(nonn) 
double norm; 

{ 

return(4.0*norm); 

} 

Boolean DecisionSA(new,old,norm) 

Block new, old; 
double norm; 

{ 

return((double)DecideSA(new,old) < =DecideDoubleSA(norm));* 

} 

/* Function Name: HuffmanSA 

* Description: Calculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 
*/ 



int 



HuffmanSA(level) 
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int level; 
{ 

retum(level = = 0?2:(abs(level) < 3?3 : 1 + abs(level))); 

} 

/* Function Name: HuffCodeSA 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
*/ 

unsigned char *HuffCodeSA(level) 
int level; 

{ 

unsigned char *bytes= (unsigned char *)MAIXOC((7+Huffman(level))/8); 

bytes[0] = (abs(level) < 3?abs(level):3) | (level < 0?4:0); 
if (abs(level)>2) { 

int index=(7+Huffman(level))/8-l; 

bytes[index] =bytes[index] | (1< < (Huffman(level)-1)%8); 

} 

retum(bytes); 

} 

unsigned char *CodeIntSA(number,bits) 
int number, bits; 
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{ 

int len=(7+bits)/8; 

unsigned char *bytes= (unsigned char *)MALLOC(len); 
int byte; 

for(byte=0;byte<len;byte+ + ) { 
bytes [byte] =Oxff&number; 
number = number > >8; 

} 

return(bytes); 

} 

int ReadIntSA(bits,bfp) 

int bits; 
Bits bfp; 

{ 

int len=(7+bits)/8; 
unsigned char bytes[len]; 
int byte, number =0; 

bread(bytes,bits,bfp); 
for(byte=0;byte < len;byte + + ) 

number = number | ((int)bytesfbyte] < < byte*8); 
number = (number < <sizeof(int)*8-bits)> >sizeof(int)*8-bits; 
retum( number); 

} 

/* Function Name: HuffReadSA 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp - binary file pointer 
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* Returns: decoded level 
♦/ 

int HuffReadSA(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

bread(&byte,2,bfp); 
value =(int)byte; 
if (byte = = '\0') return(O); 
else { 

bread(&byte,l,bfp); 
negative=(byte! = '\0'); 

} 

if (value < 3) return(negif(negative,value)); 
for(byte=*\0 , ;byte= = '\0';value++) bread(&byte,l,bfp); 
retum(negif(negative,value-l)); 

} 

/* Function Name: QuantizeSA 

* Description: RM8 style quantizer 

* Arguments: data - unquantised number 

* q - quantizing divisor 

* level - quantised to level 

* Returns: quantized data & level 
*/ 
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int QuantizeSA(data,q , level) 
int data, q f *level; 

{ 

int mag Jevel = abs(data)/q; 
♦level = negif(data < 0,mag_level) ; 

retum(negif(data<0 t magjevel*q+(magjevel!=0?(q-l)> > 1:0))); 

} 

/* Function Name: ProposedSA 

* Description: Calculates proposed block values 

* Arguments: pro - proposed block 

* lev - proposed block quantized levels 

* old, new - old and new block values 

* norms - HVS normals 

* Returns: new = =0, proposed values (pro) and levels (lev) 
*/ 

Boolean ProposedSA(pro,lev,old,new t norms) 

Block pro, lev, old, new; 
double norms[3]; 

{ 

Block zero_block={{0,0},{0,0}}; 

int X, Y, step = nonns[0J < 1 .071 :(int)norras[0] ; 

Boolean zero = Dec isionSA(new,zero_block,norms[l]); 

for(X=0;X<BLOCK;X + +) for(Y=0;Y<BLOCK;Y ++) 
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pro(X] [Y] = zero?0:old [X] [Y] + Quantize( new[Xl [Yl -old[X] [ Y] .step ,&(lev[X] [ Y])) ; 
return(zero); 

} 

/* Function Name: ZeroCoeffsSA 

* Description: Zero out video data 

* Arguments: data - image data 

* addr - addresses 

* Returns: zeros data(addrQ[]] 
*/ 

void ZeroCoeffsSA(data.addr) 

short 'data; 
Block addr; 

{ 

int X, Y; 

for(X=0;X< BLOCK;X+ +) for(Y=0;Y<BLOCK;Y+ +) 
data[addr[X]PG]*0; 

} 

/* Function Name: BlockZeroSA 

* Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block ==0 
*/ 

Boolean BlockZeroSA(block) 
Block block; 
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int X, Y; 

Boolean zero = True; 



for(X = 0;X < BLOCK;X + + ) for( Y =0; Y < BLOCK; Y + + ) 

if (block[X][Y]! =0) zero = False; 
retura(zero); 

} 



/* Function Name: SendTokenSA 

* Description: Increments token frequency 

* Arguments: token - token to be transmitted 

* channel, sub, oct * co-ordinates 

* bfp - binary file pointer 

* empty - zero state {EMPTY | CHANNEL_EMPTY | 
OCTA VE_EMPTY | LPFJEMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 
♦/ 



void SendTokenSA(tokenxhannel,sub,oct,bfp ( empty,branch) 

int token, channel, sub, oct, *empty f branch; 
Bits bfp; 

{ 

int full = FULL, i; 
String 

token jiaroe[TOKENS] = {"ZERO^STIli/ f "NON_ZERO_STILL tt t H BLOCK_S AME" , " ZE 
RO_Vn>" , "BLOCKCHANGE" , 

" LOC AL_ZERO " . " LOC AL_NON_ZERO M , " CHANNEL_ZERO " , "CHANNEL_NON_ZE 
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RO" . " 0CT_ZERO" , "OCT.NOr^ZERO" , 

-LPF_ZERO".-LPF_NON_ZERO-:,"LPF_LOC_ZERO","LPF_LOC_NON_ZERO n }; 

switch(*empty) { 
case EMPTY: 

if (token! = ZERO ST1LL && token! = BLOCKSAME) { 

SendTokenS A(LOC AL_NON_ZERO,channel , sub, oct,bfp,&full .branch) ; 

for(i =0;i < charmel;i+ +) 
SendTokenSA(CHANNEL_ZERO,i,siib,(x:t,bfp,«fcfull,branch); 

*empty =CHANNEL_EMPTY; 

SendTokenSA(token,chaimel,sub,oct,bfp,empty,branch); 

} 

break; 

case CHANNEL_EMPTY: 

if (token! =ZERO_STILL && token! = BLOCK_S AME) { 

SendTokeiiSA(CHANNEL_NON_Z£RO,cbarjnel f sub,oct,brp,&rM,bra^ 
for(i=l;i<sub;i++) 

SendTokenSA(token = = NON_ZERO_SmL?ZEROJTILL:BLOCK_SAME,channel,i,oc 
t,bfp,&full,branch); 

♦empty = FULL; 

SendTokeiiSA(token.chaimel,sub,oct,brp,empty,branch); 

} 

break; 

case OCTAVE EMPTY: 

if (token! =ZERO_STILL && token! -BLOCKSAME) { 

SendTokenSA(OCT_NON_ZERO,chaMjel t sub,oct,bfp,&full,branch); 

for(i =0; i < branch;i + +) 
SendTokenSA(token = = NON_ZERO_STlLL?ZERO_STILL:BLOCK_SAME,chaiinel.sub 
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,oct,bfp,&full,branch); 

♦empty = FULL; 

SendTokenSACtoken^hannel^ub^t^fp^mpty^branch); 

} 

break; 
case LPF_EMPTY: 

if (token! =LPF_ZERO) { 

SendTokenSA(U > F_LOC - NON - ZERO,channel,sub,oct t bfp f &fu 

for(i =0;i < channelji + +) 
SendTokenSA(lJF_ZEROa,sub,oct t bfp,&full,branch); 

♦empty "FULL; 

SendTokenSA(token,channcKsub,oct,bfp,empty, branch); 

} 

break; 
case FULL: 

Dprintf (" %s\n n , token_name[token]) ; 
bwrite(&token_codes[token] ,token_bits[token] ,bfp); 
break; 

} 

} 

/* Function Name: ReadBlockSA 

* Description: Read block from video 

* Arguments: new, old, addr - new and old blocks and addresses 

* x t y, oct, sub, channel - co-ordinates of block 

* src f dst - frame data 
+ Returns: block values 

*/ 

void ReadBlockSA(new,old,addr ( x f y,oct,sub,channeKsrc,dst) 
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Block new, old, addr; 

int x, y. oct, sub, channel; 

short *src[3], *dst[3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 

addr[X][Y]=AccessSA((x< < 1)+X,(y < < l)+Y,oct,sub,channel); 
ncw[X][Y] =(int)src[channell[addr(X][Yl]; 
old[Xl[Y]=(int)dst[channell[addr[X][Y]]; 

} 

} 

/* Function Name: CalcNormalsSA 

* Description: Calculates HVS weighted normals 

* Arguments: oct, sub, channel - co-ordinates 

* norms - pre-initialised normals 

* Returns: weighted normals 
•/ 

void CalcNonnalsSA(oct,sub,channcl,norms,quant_const) 

int oct, sub, channel; 

double norms[3], quant_const; 

{ 

int norm, base_oct =oct +(channel! = 0?1 :0) +(sub = =0? 1 :0); 

for(norm=0;norm<3;norm++) { 

if (norm! =0) norms [norm] *= quant_const; 

nonns[norm] *= base_factors[base_oct]*(sub==3?diag_factor:1.0); 
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if (channel! =0) norms(norm) *= chrome_factor: 
nonns(norm] *=(double)(l< <SA_PRECISION); 

} 



/* Function Name: MakeDecisions2SA 

* Description: Decide on new compression mode from block values 

* Arguments: old, new, pro - block values 

* zero - zero flag for new block 

* norms - HVS normals 

* mode - current compression mode 

* decide - comparison algorithm 

* Returns: new compression mode 
*/ 

int MakeDecisions2SA(old,new,pro,lev,zero,norms,mode) 

Block new, old, pro, lev; 
Boolean zero; 
double norms[3]; 
int mode; 

{ 

Block zero_block={{0,0},{0,0»; 

int newjnode = mode = = STILL || BlockZeroSA(old)?STILL:SEND, 
np = DecideSA(new,pro), no=DecideSA(new,old); 

if (newjnode = = STILL) newjnode =np> =no 1 1 zero 1 1 
BlockZeroSA(lev)?STOP:STILL; 

else new_mode=zero && np<no?VOID:np> =no | j 
DecisionSA(new,old,norms[2]) 1 1 BlockZeroSA(lev)?STOP:SEND; 

retum(new mode); 
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} 

/* Function Name: UpdateCoeffsSA 

* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr - proposed block, levels and addresses 

* channel, oct - co-ordinates 

* dst - destination data 

* bfp - binary file pointer 

* Returns: alters dst[channel][addrOQ] 
*/ 

void UpdateCoeffsSA(pro,lev,addr,channel,oct,dst,bfp) 

Block pro, lev, addr; 
int channel, oct; 
short *dst[3]; 
Bits bfp; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 
int bits=HuffmanSA(lev[X][Y]), 
level=abs(lev[X][Y]); 
unsigned char *bytes=HufTCodeSA(lev[X][Y]); 

dst[channel][addr[X][Y]] =(short)pro[X][Y]; 

b\mte(bytes,bits,bfp); 

XtFree(bytes); 

} 

} 
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Function Name: SeodTreeSA 

Description: Encode tree blocks 

Arguments: prev_mode - compression mode 

x, y, oct, sub, channel - co-ordinates 
empty - token mode 
branch * tree branch number 

Returns: active block indicator 



*/ 



Boolean 



SendTreeSA(prevjnode,x,y,oct,sub,channeU^ 



int prrvjnode, x, y. oct, sub, channel, *etnpty t branch; 
short *src[3], *dst(3]; 
double quantconst; 
Bits bfp; 



Block addr, old, new, pro, lev; 
int newjnode, X, Y; 

double norms(3] » {quant j:onst,thrcshj:onst.cmp_const} ; /* quant, thresh, 

compare */ 

Boolean active = False; 

ReadBlockSA(new,old,ado*.x,y,^ 
if (prevjnode! = VOID) { 
Boolean zero; 

CalcNonnalsSA(oct,sub.chanjiel,norTns.quant_const); 
zero = ProposedS A(pro, lev , old, new , norms ) ; 

new mode=MakeDecisions2SA(old,new,pro,lev,zero.norms,prev_mode); 
switcMnewjnode) { 
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case STOP: 

SendTokenSA(prcv_mode= = STILL | j 
BlockZeroSA(old)?ZEROJTIIi:BLOCK_SAME.cha^ 

break: 
case STUJL: 
case SEND: 

active= True; 

ScndTokcnSA(prev_mode= -STILL }j 
BlockZero(old)7NON_Z£RO_STI^ 
ch); 

UpdateCoeffsSA(pro,lev,addr,chaonel.oct.dst.bfp); 
break; 
case VOID: 

SendTokenSA(ZERO_VTD.chaniiel.sub,oct,bfp,empty,branch); 

ZeroCoefrsSA(dst(cbannel],addr); 

break; 

} 

} else { 

if (BlockZeroSA(old)) new mode = STOP; 
else { 

ZeroCoeffsSA(dst[channeil , addr); 
new_mode=VOID; 

} 

} 

if (oct>0 && newmode!-STOP) { 

ini mi= OCTAVE_EMPTY, full = FULL; 



Dprintf("x = %d, y = %d, oct=%d sub«%d mode 
%d\n" .x.y.oct.sub.new_mode): 

for(Y=0;Y<2;Y ++) for(X=0;X<2;X++) 



(void)SendTreeSA(new_mode.x*2+X.y*2 + Y.c*M^ 
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ntconst.bfp); 

if (mt= = OCTA VE EMFTY && new mode! = VOID) 
SendTokenSA(OCT_ZERO.channcl.sub.oct.bfip,&full.O); 

} 

remrn(aciive); 

} 

/* Function Name: SendLPF_SA 

* Description: Encode LPF sub-band 

* Arguments: mode - compression mode 

* Returns: encodes data 
*/ 

void SendLPF_SA(mode t src t dst,bfp,quant_const) 

int mode; 

short *src[3], *dst(3]; 

Bits bfp; 

double quant_const; 

{ 

Block new, old, pro, lev, addr; 
int channel, channels =3, x, y, full = FULL, 
octs_lum=3, 

size{2) = {S A_W1DTH > > octs lum + 1 ,SA HEIGHT > > octs Jum -hi}; 

for(y=0;y<size(l];y + +) for(x=0;x<size(0];x + +) { 
int empty = LPF EMPTY; 

for(channel=0;channel<channe.ls:channel-+-H-) { 
int octs=channei! =0?2:3. 
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newjnode, X. Y, step, value, bits=0; 
double nonns(3] = {quant_const.thresh_const.crap_const} ; 



CalcNonnalsSA(octs-l ,0,channel.norms.quant_const); 
stcp=norms[0] < 1 .071 :(im)nonns[0]; 

for(bits-0, value=((l< <8+SA_PRECISION)-l)/step;value!=0:biis + +) 

value =value> > 1; 
ReadfilockSA(new,old,addr,x,y,octs-l,0,chazmel,src,dst); 

/• Proposed */ 

for(X=0;X<BLOCK;X++)for(Y=0;Y<BLOCK;Y++) 
pro(X][Y] =old[Xim +QuamizeSA(new[X][Y]-old{X][Y] ,step,&(lev(X][Y])); 
/• MakeOecisions */ 

newjnode = mode = = STILL7STILL: Decisions A(ncw , old,nonns(2]) || 
BlockZeroSA(kv)?STOP:SEND; 

switch(new_mode) { 
case SEND: 

SendTokenSA(LPF_NON_ZERO,channel,0,octs.bfp,&empiy,0); 
UpdateCoefftSA(pro,lcv,addr,chamiel.octs,dst,bfp); 

break; 

case STILL: 

for(X=0;X<BLOCK;X++) MY =0;Y< BLOCK; Y++) { 
unsigned char *bytes=CodeIntSA(lev(X][Y],bits); 



dstlchannel](addr(Xl[Y]]=(shon)pro[Xl[Y]; 

bwrite(bytes. bits.bfp) ; 

XtFree(bytes); 

} 

break: 
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case STOP: 

SendTokeaSA(LPF ^ZERO.channel.O.octs^bfip.&empty.O); 
break; 

) 

} 

if (mode! = STILL &lSl empty = = LPF EMPTY) 
SeadTokenSA(IJ > F_LQC_ZEROxhannel.0,octsJum,bfp t &ftilU0); 

} 

} 

/* Function Name: ComprcssFrameSA 

* Description: Compress a Frame 

* Arguments: mode - compression mode STILL or SEND 

* see, dst - source and destination data 

* bfp - binary file pointer for result 

* quant_const - quanazadon parameter 



void CompressFrameSA(mode,src,dst,bfp,quam_const) 

im mode; 

short *src[3J, *dst(3]; 

Bits bfp; 

double quant_const: 



int sub, channel, x, y, i, 
octs lum=3, 



size(2j = {SA_WIDTH> > I +octsJum.SA_HEIGHT> > i +oosjum}; 
for(channei=0:channel<3;channel + +) { 
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int 

frame_size(2] = {SA_WlDTH> >(channel==0?0:l).SA_HOGHT> >(channcl==0?0:l 

)}. 

framearea = frames ize[0] *f ramesize ( I ] ; 

for(i=0;i<frame_area;i+ +) 
src(channel][i] »src(channcl][ij < < SA_PRECISION; 

Convoive(src[channel] .False, rramc_sizc,0,channcl = =0?3:2); 

} 

bwrite((char *)&quant_coost,sizeof(double)*8,brp); 
SendLPF_SA(mode,src,dst,bfp,quant_const); 
for(y=0:y<size[l];y++) for(x-0;x<size(0];x++) { 
int empty = EMPTY, full = FULL; 

for(channel=0;chaniiel<3;chaiincl++) { 
int oca =chaimel! =072:3; 

for(sub=l;sub<4;sub++) 
(void)SendTreeSA(mate,x,y,octs-l,sub.channeUsrc.^ 
switch(erapry) { 
case FULL: 

empty =CHANNEL_EMFTY; 

break: 

case CHANNEL_EMPTY: 
SendTokenSA(CHANNEL_ZERO.channel.sub,octs- 1 .bfp,&full,0); 

break; 

} 

} 

if (empty == EMPTY) 
SendTokenSA(LOCAL_ZERO,chaiinel,sub,octsJum-l,bfp,&full,0); 

} 

} 
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source/KlicsTeslSA.c 



^include "xwave.h" 
include "KlicsSA.h" 

extern void CompressFrameSAO; 

typedef struct { 
Video src: 

char bin_name(STRLENl; 
Boolean stillvid; 
double quam_const; 
} KlicsCtrlRec, 'KlicsCtri; 

/• Function Name: KlicsCtrlSA 

Description: Test harness for KlicsSA in xwave 
Arguments: w - Xaw widget 

closure - compression control record 
call jiata - NULL 
Returns: send data to binary file 



void KIicsCtrlSA(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

KlicsCtxl ctrl=(Klic$Ctrl)closure: 
int sizeY=SA WIDTH*SA HEIGHT, 
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sizeUV=SA_WIDTH*SA_HEIGHT/4, i. z; 
shon •dst(3]={ 

(short •)MALLOC(sizeof(shon)*sizeY), 
(short *)MALLOC(si2eof(shon)*sizeUV), 
(short *)MALLOC(sizeof(shon)*sizeUV), 

}. *src(3]={ 

(shon *)MALLOC(sizeof(shon)*sizeY), 
(short *)MAIXOC(sizeof(short)*sizeUV), 
(short *)MALLOC(sizeof(shon)*sizeUV), 

}; 

char file_namc(STRLENl; 
Bits bfp; 

Boolean true=True, false = False; 

for(i=0;i< sizeY:i+ +) dst(0]li] -0; 
for<i=0:i<sizeUV;i++) { dsUl]p]=0; dst(2][n=0; } 

sprinrfffilejiame. " %s%s/%s%s\0",global- > homc.KLICS_SA_DIR.ctrl- > binname.KLI 

CS_SA_EXT); 

bfp=bopen(file_name, "w"); 
bwrite(&ctri- > still vid, 1 ,bfp); 
bwrite(&ctrl- > sre- > size[2],sizeof(int)*8,bfp); 
for(z=0:z<ctrl->src->size[2];z++) { 
GetFrame(crrl- > src.z); 

for(i = 0; i < size Y: i + + ) sre [0] [i] = Ctrl- > sre- > data[0] [z] [i] ; 
for(i-0;t<sizeUV;i + +) { 

src( l]in =ctri- > sre- >data( 1 l[z][i] ; 

src{2][i] =«rl- > sre- > data(2][z]li]; 

} 

ComprcssFrameSA(z= =0 1 1 
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ctri- > stillvid?STILL:SEND.src.dst.bfp.cirl- > quaru_const); 
FrceFramcCctrl- > src.z); 

} 

bflush(bfp); 

bclose(bfp); 

XiFrce(dst(0]); 

XiFrec(dsttll); 

XtFrec(dsi(2]); 

XtFrec(sre[01); 

XtFree(szc(l]); 

XtFree(src(2]); 

} 

KlicsCtrl InitKIicsCtrl(oame) 

String name; 

{ 

KlicsCtrl ctri-(KlicsCtrl)MALLOC(sizeof(KIicsCtrlRec)); 

Ctrl- >stillvid= True: 
Ctrl- > quant_const =8.0; 
strcpy(ctrl- > btn_name.name); 
return(ctrl); 

} 

#define KLICS_SA_ICONS 8 
^define KUCS_SA_VTD_ICONS 2 

void KlicsSA(w.closure.calldata) 

. Widget w; 
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caddr t closure, call data; 



Video video =(Video)closure; 

KlicsCtrl ctrl=InitKlicsCtrl(video->name); 

Floatlnput fltjnputs = (Floatlaput)MALLOC(sizeof(FloatlaputRec)); 

Message msg_bin=NewMessage(ctrl- > bin_name,NAME_LEN); 

XtCallbackRec destroy_call[] = { 

{Frce.(caddrj)ctrl}. 

{Free.(caddrj)flt_inputs}, 

{GoseMessage,(caddr_t)msg_bin} , 

{NULL.NULL}, 

}; 

Widget parent = Find Widgct( " frm_comprcss " , XtParcnt( w)), 

sheU=SheUWidget("klicsSA\parem.SW_bdow,NUIi,clestroy_C4ll), 
form= FormatWidget("ldicsSA_form" ,sheU), 
widgetsfKUCSJ AJCONS] , 
vid_widgets[KUCS_SA_VIDJCONS]; 
Fonnitem items[]={ 

{ "klicsSA_cancd\ "cancel" .0,0,FW_icon.NULL} , 
{ "klicsSA_confinn" ."confirm" , 1 .0,FWJcon.NUUL} , 
{"UicsSAjitieVRun Klics SA",2,0,FWJabel,NULL}, 
{ "klicsS A_binjab" . "KLICS File: " ,0, 3 .FWJabel.NULL} , 
{"klicsSA_bui_name\mnX,4,3,FWjew,(String)msg_bin}, 

{ "klicsSA_qn_float" .NULL.0.5.FW_noat.(String)&m Jnputs[0] } , 
{"Wic^A_qn_scroll",NULL.6.5.FW_scrolI,(String)&ntjnputs[0]}, 
{"klicsSA_vid_fonn B .NULL.0,7,FW_form.NULL}, 
}, vid_items(l={ 

{"klicsSAJcJab". "Image Comp:\0.0,FW_label,NULL}. 
{ "klicsSA Jc'.NULL. 1 ,O.FW_yn,(String)&ctrl- > stillvid} . 

}; 
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XtCailbackRec callback^] = { 
{Destroy ,(caddx_t)shell} , 
{NULL.NULL}, 
{KlicsCtrlSA.(caddrj)ctrl) . 
{ Destroy , (caddrj)shell } . 
{NULL.NULL}, 

{noatIncDec.(caddr_t)&flt_inputs[0] } , {NULL.NULL} . 

}, vid_call[] = { 

{Change YN,(caddr j)&ctrl- > stillvid} , {NULL.NULL} . 

}; 

Ctrl- >src= video: 

msg_bin->rows=l; msg_bin- > cols = N AME_LEN; 

At JnputsfO]. format = "Quant: %4.1f"; 
flt_inputs{0] .max= 10; 
fltjnputs(0].min-0; 

flt_inputs[0]. value = &ctrl- > quam_const; 



FillForm(form.KLICS_SA_ICONS-(video- > size{2] > 1?0: 1). items, widgets.callbacks); 
if (video- >size(2]>l) 

FillFomnwidgcts(7] ,KLICS_SA_VID_ICONS, vidjtems, vid_widgets.vid_cail); 
XtPopup(shell.XtGrabExclusivc); 

} 
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source/Malloc.c 



/• 

Memory allocarion routine 

*/ 

^include <stdio.h> 
char *MALLOC(size) 
int size; 
{ 

char *ptr=(char *)calloc(l,size); 

if (ptr= =NULL) Eprintf("Unable to allocate fed bytes of memory\n\size); 
rcturn(ptr); 

} 
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source/Menu.c 



/* 



Pull-Right Menu functions 



^include <stdio.h> 
^include <Xll/lnmnsicP.h> 
^include < Xll/StringDefs.h> 



^include <X11/Xaw/Xawlnit.h> 
^include < XI 1/Xaw/SimpleMenP.h > 
^include < XI 1/Xaw/CoxnmandP.h > 



static void prPopupMemi(); 
static void NotifylmageO; 
static void PrLeave(); 

void InitActions(appjzon) 

XtAppContext app_con; 



{ 

static XtActionsRec actionsf] = { 
{ "prPopupMcnu" ,prPopupMenu} , 
{ "notify Image" ,NotifyImage} , 
{ "prLeave" .PrLeave} , 

}; 

XtApp AddActionsi appcon . actions , XtNumbert actions ) ) ; 
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static void prPopupMenu(w,evem.paranis,numj>arams) 

Widget w; 
XEvent * event; 
String * params; 
Cardinal * num_params; 

{ 

Widget menu, temp; 
Arg argiist(2]; 
Cardinal num_args; 

int menujc, menu_y t menujvidth, menu_height f button_width, buoonjieight; 
Position button jc, buttonj; 



if (*numj>arams!=»i) { 

char error JniflBUFSIZl; 

sprintf(errorJni£ "prPopupMenu: %s,", "Illegal number of translation 
arguments'); 

XtAppWarning(XtWidgetToApplicationContext(w) f error J>uf); 
return; 

temp = w; 

while(temp != NULL) { 
menu = XtNameToWidget(temp, params(0]); 
if (menu == NULL) 

temp = XtParent(temp); 
else 

break; 

} 



*%» »rr fs* irrr /oi n C oca 



WO 94/23385 



PCT/GB94/00677 



- 254 - 

if (menu = = NULL) { 
char error buf[BUFSIZl ; 
sprintf(error_buf, "prPopupMenu: %s %s.\ 

"Could not find menu widget named", params(0]); 
XtAppWaraing(XtWidgetToApplicationContext(w), error_buf); 
return; 

} 

if (!XdsRealized(mcnu)) 
XtReaiizeWidget(menu); 

menu width = menu- > core. width + 2 * menu->core.border_width; 
button_width = w-> core, width + 2 • w->core.border_width; 
buttonjieight = w->core.heighi + 2 • w- > core. bordcr_width; 

menu height = menu- > core, height + 2* menu- > core. border_width; 

XtTranslateCoords(w, 0, 0, Abuttonjc, &button_y); 

mexni_x = buttonjc; 

menu^y = buttonj + button_height; 

if (menux < 0) 

menu_x - 0; 
else { 

int scrjvidth = WidthOfScreen(XtScreen(menu)); 
if (menu_x + menuwidth > scr_width) 
menu_x = scr_ width - menuwidth: 

} 

if (menu_y < 0) 

menu_y = 0; 
else { 

int scr height = HeightOfScreen(XtScreen(menu)); 
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if (rncnu_y + menu_height > scr_height) 
menu_y = scrjieight - menu_height; 

} 

numargs = 0: 

XtSetArg(arglist(mim_args] f XtNx, menu_x); numargs+ + ; 
XtSetArg(arglist(num_args], XtNy, menu_y); numargs+ + ; 
XiSetValues(raenu. arglist, num_args); 



XtPopupSpringLoaded(menu); 

} 

/* 

static void 

prRealize(w, mask, attrs) 
Widget w; 
Mask *mask; 

XSetWindowAtoibutes *anrs: 
{ 

(♦superclass- > core_class.realize) (w, mask, attrs); 
•/ 

/* We have a window now. Register a grab. */ 
/* 

XGrabBuoon( XtDisplay(w), Any Button. AnyModificr. XtWindow(w), 
TRUE. ButtonPressMaskl ButtonReleaseMask. 
GrabModeAsync, GrabModeAsync. None. None ); 

} 

*/ 

i* 

' static void NotifyImage(w,event.params.numj>arams) 

Widget w; 
XEvent *event: 
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Suing *paraxns: 

Cardinal *num_params: 

< 

Command Widget cbw=(CommandWidget)w; 
if (cbw->command.set) XtCallCaIlbackUst(w,cbw^ 

} 

static void PrIxave(w,evenLparams.numj?arams) 

Widget w; 
XEvem *event; 
String +params: 
Cardinal *numj)arams; 

{ 

SimpIcMenuWidgct smw=(SimpleMenuWidget)w; 
Dprinrf( "PrLeave\n"); 

} 
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source/Message.c 



/* 

* Message I/O Utility Routines 
•/ 

^include " . ./include/xwave.h" 
^include <varargs.h> 

^define MESSJCONS 3 
void TextSize(msg) 
Message msg; 

{ 

int maxjen=0; 
char *text=msg-> info.ptr; 

msg- > rows =0; 
msg- > cols =0; 
do { 

if (text(i] = = '\iT 1 1 texc[i] = = '\0') { 

if (msg- > cols > max Jen) max Jen = msg- > cols; 
msg- > cols =0; 
msg->rows+ + ; 
} else msg->cols+ + ; 
} while (text(i)!='\0'); 
if (i>0) if (text(i-l]"'\n') msg- > rows-; 
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msg- > cols = maxlen; 

} 

Message NewMessage(text,size) 

char "text; 
int size; 

{ 

Message msg = (Message)MALLOC(sizeof(MessageRec)) ; 

msg- > shell = NULL; 
msg- > widget = NULL; 
msg- > info.firstPos -0; 

if (!(msg-> own jcxt= text = =NULL)) msg- > info.ptr= text; 
else { 

msg-> info.ptr=(char *)MALLOC(size+l); 
msg- > info.ptr(0] = *\0 f ; 

} 

msg- > info . format = FMT8BIT; 

msg- > info.length=0; 

msg- > rows =0; 

msg- > cols =0; 

msg- > size = size; 

msg- > edit- XawtextEdit; 

rctuni(msg); 

} 

void CloseMessage(w,closure,calljiata) 

Widget w; 

caddr t closure, call data: 
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{ 

Message msg=(Message)closure: 

Destroy(w,(caddr_t)msg- > shell.NULL); 
if (msg- > owntext) XtFree(msg- > info.ptr); 
XiFree(msg); 

} 

void Message Window(parent,msg, title.close.call) 

Widget parent: 
Message msg; 
char "title; 
Boolean close; 
XtCallbackRec calif]; 

{ 

Widget form, widgets(MESSJCONS]-{NULL,NULL,NULL}; 
Formltem itemsQ=*{ 

{ "msg_cancei\ "cancel" ,0,0,FW_icon,NULL}, 

{ "msgjabel- .title, 1 ,0,FW Jabel.NULL} . 

{ "msg_msg" ,NULL.0,2,FW_text,(String)msg} , 

}; 

msg- > edit = XawtextRead; 

msg- > shell =ShellWidget("msg" ,parcra.parent= =global- > toplevel?SW_top:SW_below, 
NULL.NULU; 

form = FormatWtdget( "msg_form" ,msg- > shell); 

FillForm(torm.MESS_ICONS-(close?0: l).&items(close?0: l],&widgetslclose?0: ll.call); 
XtPopupimsg- > shell.XtGrabNone); 
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void Mflush(msg) 
Message msg; 
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if (global- > batch - - NULL && msg- > widget! » NULL) { 
Display *dpy = XlDisplay(global- > toplcvel); 
ini i, Lines=0; 
Arg args[l]; 

for(i=msg- > info. length- Llines < msg- > rows && i > =0;i-) 

if (msg-> info.ptr[i] = = '\n' &Jc i! =msg-> info. length- 1) lines+ +; 

if (msg- > info.ptr(i] - = '\n') i + + ; 
strcpy(msg- > info.ptr.&msg- > info.ptrfj]); 
msg- > info.lcngth-»i; 

XtSetArg(args[01,XlNstring,msg- > info.ptr); 
XSynchromze(dpy,Trae); 
" XtSetValues(msg- > widget,args,ONE); 
XSynchronize(dpy .False); 



void mphntf(msg,ap) 

Message msg; 
va list ap; 



{ 
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char *fonnat; 

format =va_arg(ap,char *); 

if (global- > batch! = NULL) vprimiYformat.ap); 

else { 

char textfSTRLEN]; 
int i; 

vsprintf (text.format.ap) ; 
i=strlen(text)+msg- > info.length-msg- > size; 
if (i>0) { 

strcpy(msg- > info.ptr.&msg- > info.ptr(il); 
msg- > info.length-=i; 

> 

strcaKmsg- > mfo.ptr.text); 
msg- > info. length + -strienOext); 

} 

} 

void Dprinrf(va_alist) 
va_dcl 

{ 

vajist ap; 

if (global- > debug) { 
char *fonnat; 

va_$tart(ap); 

format = va_arg(ap,char *); 
vprintftformat.ap); 
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va_end(ap); 



} 

} 



void Mprimf(va_alist) 



va del 



ap; 
msg; 

va_start(ap); 

msg = va_arg(ap t Message); 

raprintf(msg,ap); 

va_end(ap); 

} 

void Eprintflva^aiist) 
vajlcl 

{ 

vajist ap; 
Message msg; 
int rows, cols; 



{ 

va_list 
Message 



va_stan(ap); 

msg = NewMessage(NULL. STRLEN) : 

mprintffmsg.ap); 

if (global- > batch = = NULL) { 

XtCallbackRec callbacks!] = { 
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{ CloseMessage , (caddrt)msg } , 
{NULL.NULL}, 

}; 

TcxtS ize(msg); 

Message Window(global- > toplevel.msg/Xwave Error" .Tnxe.callbacks); 

} 

va_end(ap); 



} 
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source/NameButton.c 



/* 

* Supply MenuButton widget id to PullRightMenu butxon resource 
•/ 

^include " . ./inciude/xwave-h" 

void NameButton(w, event, params, numjjarams) 

Widget w; 
XEvent •event; 
String +params; 
Cardinal *numj>arams; 

{ 

MenuButtonWidget mbw»(MenuButton Widget) w; 
Widget menu: 
Arg args[l]; 
String name; 

XtSetArg(args(0],XtNmenuName,&naxne); 
XtGetValues(w f arg$,ONE); 

DprintffNaxneBitttoh: looking for PRM %s\n",name); 
menu = FindWidget(name, w); 
if (menu ! = NULL) { 

DprintfrNameButton: setting Menu Button\n rt ); 

XtSetArg(args[0] , XtNbutton. w) ; 

XtSetValues(menu,args,ONE); 

} 

} 
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source/Palette.c 



* 



Palette re-mapping 



^include "../include/xwave.h" 

/*" Function Name: ReMap 

* Description: Re-maps a pixel value to a new value via a mapping 

* Arguments: pixel - pixel value (0..max-l) 

* max - range of pixel values 

* map - palette to itcode with 

* Returns: remapped pixel value 



int 



ReMap(pixei.max,palette) 



Palette 



int 



pixel, max; 
palette; 



Map map = palette- > mappings; 
int value -pixel; 
Boolean inrange= False; 



while(map!=NULL&& linrange) { 

if (pixel > =map- > start && pixel < =map- > finish) { 
inrange=True; 

value = map- > m*pixel + map- > c ; 
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} 

map=map-> next; 

} 

return! vaJue < 0?0 rvalue > =max?max- 1 : value); 

} 

/* Function Name: FindPalette 

* Description: Find a palette from a list given the index 

* Arguments: palette - the palette list 

* index * the index number 

* Returns: the palette corresponding to the index 
*/ 

Palette FindPalette(palette , index) 

Palette palette; 
int index: 



while(index > 0 SlSl palette- > next! =NULL) { 
index-; 

palette =palette- > next; 

} 

return* palette); 



/* Function Name: ReOrderPalettes 

* Description: Reverse the order of the palette list 

* Arguments: start, finish - the start and finish of the re-ordered list 

* Returns: the palette list in the reverse order 
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Palette ReOrderPalettes< start, finish) 
Palette start, finish; 

{ 

Palette list = finish- > next; 

if (list! = NULL) { 

finish- > next = list- > next; 

list- > next = stan; 

start »ReOrderPalettes(listTinish); 

} 

return(stan); 
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source/Parse, c 



/* 

* Parser for xwave input files: .elo 
•/ 

^include " . ./includc/xwave.h" 
^include "../includc/Gram.h" 

void Parsetpath.file.ext) 

String path, file, ext; 

{ 

char file_name(STRLEN] ; 

spriiirf(file _name, " %s%sJ %s%s\O n .global- > home,path,file,ext); 

Dprinrf("Parse: parsing file %s\n".file_name); 

if (NULL» »(global-> parse_<psfopen(fiIe_name,"r"))) 

EprintfCParse: faUed to open input file %s\n\file_name); 

else { 

sprinrf(file_name, " %s%s\0" .file.ext); 
global- > parse_file=file_name: 
global- > parse_token=ext; 
yyparseO; 

fclose(global- > parse_fp); 

DprintfrPane: finished with %s\n".file_name); 

} 

} 
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void ParscCtrI(w,closurc,caIljlaia) 

Widget w; 

caddrj closure, call_data; 

{ 

Parse(".",((XawListRetuniStnict *)caUjiata)-> string.(Striiig)closure); 

} 

int Parscinput(fp) 

FILE *fp: 

{ 

int mm; 

if (global- > parse joken! = NULL) 

if (global- > parsejoken(OJ « = \0') { 
num^intyVn'; 

global- > parse_token - NULL; 
}else{ 

num=(int)global- > parse joken(0]; 
global- > parse_token+ + ; 

} 

else if (EOF--(num=getc(global->parse_fp))) num=NULL; 
rerum(num); 
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source/Pop2.c 
/* 

Global callbacks for popping popups and allsoited utilities 

»/ 

^include " . . /include/xwave . h" 

void Destroy(w,closure,call_data) 

Widget w; 

caddrj closure. call_data; 

{ 

Widget widget =(Widget)closure; 

if (widget! =NULL) XtDestroyWldget( widget); 

} 

void Quit(w, closure, call^data) 

Widget w; 

caddrj closure, call_data: 

{ 

XtDestroyApplicationContext(global- > app^con); 
exit(); 

} 

void Freet w.closurexall data) 
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Widget 



w; 



caddr t 



closure, call data; 



if (closure! = NULL) XtFree(closure); 

} 



Widget target- NULL; 

while<cunrai! = NULL) { 

target = XtNameToWidget(cument,name); 

if (target NULL) current = XtParent(current) ; 

else break: 



if (target NULL) { 

EprintfCCant find widget: %s\n\name); 



Widget 



Find Widget(name .current) 



String name; 
Widget 



current; 



target = global- > toplevel; 



return( target); 



#define 



NA ICONS 2 



void N A(w, c losure . calljiata) 



Widget 



w; 
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caddrj closure. call_data; 

{ 

Widget 

shell=ShellWidget(' , na_sheil^CWidgel)closure.SW_below,NUlX.NULL). 

, form=FormatWidget(' , na_fonix". shell). widgets(NA_ICONS]; 
Form! tern items(]={ 

{ "na_confirm" . "confirm " .O.O.FW_icon.NULL} , 
{"na_laber."This function is not available",0.1,FW label,NULL}, 

}; 

XtCallbackRec cailbacksf] = { 

{Destroy,(caddrj)shell}, {NULL.NULL}. 

}; 

FillFonn(fonn,NA_ICONS, items, widgets,callbacks); 
XtPopup(sheU.XtGrabExclusive); 

} 

void SetSensitive<w.closure.call_data) 

Widget w; 

caddr t closure, call data; 

{ 

XtSetSensitive((Widget)closure.True); 

} 
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source/Process.c 



/* 

* Call sub-processes 
*/ 

^include " . ./inciude/xwave.iT 

^include < signal, h > 

^include < sys/wait.h > 

^include < sys/timc.h > 

^include < sys/resource.h > 



/* Function Name: Fork 

* Description: Exe cut es a file in a process and waits for termination 

* Arguments: argv - standard argv argument description 

* Returns: dead process id 



int Fork(argv) 
char *argvfl; 

{ 

int pid; 

union wait statusp; 

struct rusage rusage; 

if (0==tpid=fork<))){ 

execvp(argv[01 t argv); 
exitO; 
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} else if (pid>0) wait4(pid,&statusp,0,&nisage); 
reamnpid); 

} 

/* Function Name: zropen 

* Descnpiion: Open a file (or .Z file) for reading 

* Arguments: filejiame - name of the file to be read 

* pid - pointer to process id 

* Returns: file pointer 
*/ 

FILE *zropeni filejiame, pid) 

char *filejiame: 
int *pid; 

{ 

char zjoamefSTRLEN]; 

String zcat(] = {"zcat%zjiaine,NULL}; 

RLE *fp; 

if (NULL= =(fp=fopcn(flle_naIne, t, ^' , ))) { 
static int up[2]; 

sprinrffz jiame. " % s. Z " , filejiame) ; 
pipe(up); 

if (0!=(*pid = fork())) { 

Dprintff "Parent process started\n n ); 

close(up(l]); 

fp-fdopemup(0].V); 

} else { 

Dprimfr Running zcat on %s\n\zcat(l]); 
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close(up(0]); 
dup2( up[l], 1 ); 
ciose( up(l)); 
execvp(zcat(0] , zcat) ; 

} 

} 

remrn(fp); 

} 

Function Name: zseek 

Description: Fast-forward thru file (fseek will not work on pipes) 
Arguments: fp - file pointer 

bytes * bytes to skip 

void zseek(fp t bytes) 

FILE *fp; 
int bytes; 

{ 

char scratchf 1000]; 
int i; 

while(bytes>0) { 

int amount = bytes > 1000?1000:bytes; 

fread(scratch.sizeof(char),amount«fp); 
bytes- -amount; 



* 

* 



z 

} 

} 
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void zciose(fp,pid) 

FILE *fp; 
int pid: 

{ 

union wait statusp; 
struct rusage rusage; 

fclose(fp); 

if (pid!=0) wait4(pid t &stani5p,0,&nisage); 

} 
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source/PullRightMenu.c 



ffif ( idefincddint) && !defined(SABER) ) 

static char Xrcsidf] = "JXConsonium: PullRightMenu.c.v 1.32 89/12/11 15:01:50 kit 

ExpS"; 

#endif 

/* 

* Copyright 1989 Massachusetts Institute of Technology 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE. 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE. DATA OR PROFITS. 
WHETHER IN AN ACTION 

* OF CONTRACT. NEGLIGENCE OR OTHER TORTIOUS ACTION. ARISING OUT 
OF OR IN 
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* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
*/ 

/* 

* PullRightMenu.c - Source code file for PullRightMenu widget. 
* 

+1 

^include <stdio.h> 
^include <Xll/IntrirjsicP.h> 
^include <Xll/StringDefs.h> 

^include <X11/Xaw/Xawlnit.h> 
^include <Xll/Xaw/SimpleMenP.h> 
#include "PullRightMemiP.h" 
^include <Xll/Xaw/SmeBSB.h> 
^include "SmeBSBpr.h" 
#include <X11/Xaw/Cardinals.h> 

#include <X11/Xmu/Initer.h> 
#include <Xll/Xmu/CharSet.h> 

#define streq(a, b) ( strcmp((a), (b)) = = 0 ) 

#define offset(field) XtOffset(PullRightMenuWidget, simple_menu. field) 

static XtResource resourcesQ = { 

/* 

* Label Resources. 
*/ 
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{XiNlabel. XtCLabel. XtRString, sizeof(String). 

offset(label_string), XtRString, NULL}, 
{XtNlabelClass, XtCLabelClass. XtRPoimer. sizeof(WidgetClass). 

offset(label_class). XtRImmcdiate. (caddrj) NULL}. 

/* 

* Layout Resources. 
•/ 

{XtNrowHeight, XtCRowHcight, XtRDimension, sizeof(Dimension) ( 

offset(row_height), XtRImmediate, (caddrj) 0), 
{XtNtopMargin, XtCVerticalMargins, XtRDimension. sizeof(Dimension), 

offset(topjnargin), XtRImmediate, (caddrj) 0}, 
{XtNbottomMargin, XtCVerricalMargins, XtRDimension, sizeof(Dimension), 

offset(bottora jnargin) , XtRImmediate, (caddrj) 0}, 

/* 

* Misc. Resources 
•/ 

{ XtNallowShellResize. XtCAllowSheUResize, XtRBoolean. sizeof (Boo lean), 

XtOffset(SimpleMenuWtdget, shell.allowjhelljesize), 

XtRImmediate, (XtPomter) TRUE }, 
{XtNcursor. XtCCursor, XtRCursor, sizeor*(Cursor), 

offset(cursor), XtRImmediate. (caddrj) None}, 
{XtNmenuOnScreen, XtCMenuOnScreen, XtRBoolean. sizeof(Boolean), 

offset(menu_on_screen), XtRImmediate, (caddrj) TRUE}, 
{XtNpopupOnEntry, XtCPopupOnEntry, XtRWidget. sizeof(Widget), 

offset(popup_entry). XtRWidget, NULL}, 
(XtNbackingSiore, XtCBackingStore. XtRBackingStore. sizeof (int), 

offsetfbacking jtore) . 

XtRImmediate. (caddr t) (Always + WhenMapped + NotUseful)}. 
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{XtNbuaon. XtCWidget. XtRWtdget. sizeoft Widget), 
offset(bunon). XtRWidgct. (XtPointer)NULL}, 

}; 

#undef offset 

static char defaultTranslationsO = 

"'< Enter Window >: highlightO \n\ 
< Leave Window > : pulIO ta\ 
<BtnMotion>: highlightO \n\ 
<BtnUp>: executeO"; 

/• 

* Semi Public function definitions. 
•/ 

static void RedisplayO, Realize<), ResizeO. ChangeManagedO; 
static void InitializeO, ClassInitiaiizeO, ClassPartlnitializeO; 
static Boolean SetValuesO, SetValuesHookO; 
static XtGeometryResult Geometry ManagerO ; 

/* 

* Action Routine Definitions 
•/ 

static void HighlightO, UnhighlightO, Pull(), ExecuteO, NotifyO, PositionMenuActionO; 
/* 

* Private Function Definitions. 
*/ 

static void MakeSetValuesRequestO. CreateLabelO, LayoutO; 

static void AddPositionActionO. PositionMenut). ChangeCursorOnGrabO; 
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static Dimension GetMenuWidthO. GetMenuHeightO; 

static Widget FtndMenuO; 

static SmeObject GetEvemEntryO; 



static XtActionsRec actionsList(] = 



{"pull", 
{"execute", 



Pull}, 



{"notify", 



Execute}, 
Notify}, 



{"highlight". Highlight}, 
{"unhighlight". Unhighlight}. 

}; 

CompositeClassExtensionRec pr_extension_rec = { 
/♦ nextextension */ NULL, 
/• record jype •/ NULLQUARK, 
/* version */ XtCompositeExtension Version, 

/* recoid_size */ sizeof(CompositeClassExtensionRec), 
/* accepa_objects */ TRUE, 

}; 

Idefine superclass (&ovemdeShellClassRec) 



PullRightMenuClassRec pullRightMenuClassRec = { 



/* superclass */ (WtdgetClass) superclass, 
/* classjiarae */ "PullRightMenu", 
/* size */ sizeof(Pul!RightMenuRec) f 

/* class initialize */ Classlnitialize, 
/* class j)art_initiaiize*/ ClassPartlnitialize, 
/* Class init'ed */ FALSE, 



/* initialize 



*/ Initialize. 
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/* initialize Jiook •/ NULL. 

/♦ realize */ Realize, 

/* actions */ actionsList, 

/* nura actions •/ XtNumber(actionsList), 

/* resources */ resources, 

/* resource count */ XtNumbeit resources), 

/♦ xnn_class */ NULLQUARK, 

/* compress jnotion */ TRUE, 

/* compress_exposure */ TRUE, 

/* compress_enterleave*/ TRUE, 

/* visibiejnterest */ FALSE, 

/* destroy */ NULL, 

/* resize •/ Resize, 

/♦ expose */ Redisplay, 

/* set_values •/ SetValues, 

/* set_valuesJiook */ SetValuesHook, 

/* set values_almost */ XtlnheritSetValuesAlmost, 

/* get_values_hook ■*/ NULL, 

/* accqrtfocus */ NULL, 

/* intrinsics version */ XtVersion, 

/* caUback offsets */ NULL. 

/* tm table */ defaultTranslations, 

/* query ^geometry */ NULL, 

/* display ^accelerator*/ NULL, 

/* extension •/ NULL 

M 

/* geometry jnanager */ Geometry Manager, 

/* change jnanaged */ ChangeManaged. 
/* insert child */ XtlnheritlnsertChild. 
/* delete child */ XtlnheritDeleteChild, 
/* extension •/ NULL 
M 
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/• Shell extension •/ NULL 

}.{ 

/* Override extension */ NULL 
I* Simple Menu extension*/ NULL 

} 

}; 

WidgetClass pullRightMenuWidgetClass = (WidgetClass)&pullRightMenuClassRec; 



* Semi-Public Functions. 

/* Function Name: Classlnirialize 

* Description: Class Initialize routine, called only once. 

* Arguments: none. 

* Returns: none. 
*/ 

static void 

ClassinitializeO 

{ 

XawInitiaiizeWidgetSetO; 

XtAddConverter( XtRString, XtRBackingStore, XmuCvtStringToBackingStore, 
NULL, 0 ); 

XmuAddInitializer( AddPositionAction. NULL); 

} 

/* Function Name: Classinitiaiize 
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* Description: Class Pan Initialize routine, called for every 

subclass. Makes sure that the subclasses pick up 
the extension record. 

* Arguments: wc - the widget class of the subclass. 

* Returns: none. 
*/ 

static void 

ClassPartlnitialize(wc) 
WidgetClass wc; 

{ 

SimpleMenu WidgetClass smwc = (SimpleMenuWidgetClass) wc; 

/* 

* Make sure that our subclass gets the extension rec too. 
•/ 

pr extension_rec . next_extension = smwc- >composite_class, extension; 
srawc- > composite_ciass. extension = (caddr_t) &pr_extension_rcc; 

> 

/* Function Name: Initialize 

* Description: Initializes the simple menu widget 

* Arguments: request - the widget requested by the argument list. 

* new - the new widget with both resource and non 

* resource values. 

* Returns: none. 
*/ 

/♦ ARGSUSED */ 
static void 

Initializei request, new) 
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Widget request, new; 

{ 

SimpleMenuWidget smw =* (SimpleMenuWidget) new; 

XmuCalUnitiaiizers(XtWidgetToApplicationContext(new)); 

if (smw->simple_menu.labelj:lass == NULL) 

smw- > simple jnenu.label_class = sraeBSBObjectClass; 

smw- > simplc_menu.label = NULL; 

smw- > simple_merni.eniry_set = NULL; 

sraw-> simple_menu.recursive_set_value3 = FALSE; 

if (smw->simpie_menu.label_string ! =» NULL) 
CrcateLabel(new); 

smw- > simple jnenu.menu_width = TRUE; 

if (smw- > core, width ==*<)){ 

smw->simpie_memi.menu_width = FALSE; 
smw- > core. width = GetMenuWidth(new, NULL); 

} 

smw- > siraple_menu.mcnu Jieight = TRUE; 

if (smw->core.height «- 0) { 

smw- > simple_menu.menu_height = FALSE; 
smw->core.height = GetMenuHeight(new); 

} 

/* 

* Add a pbpupcallback routine for changing the cursor. 
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•/ 

XiAddCallback(new, XtNpopupCallback. ChangeCursorOnGrab, NULL); 

} 

/* Function Name: Redisplay 

* Description: Redisplays the contents of the widget. 

* Arguments: w - the simple menu widget. 

* event - the X event that caused this redisplay. 

* region - the region the needs to be repainted. 

* Returns: none. 



/* ARGSUSED •/ 
static void 

Redisplay(w, event, region) 
Widget w; 
XEvent * event; 
Region region; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry: 
SmeObjectClass class: 

if (region == NULL) 

XCIearWindow(XtDisplay(w), XtWindow(w)); 

/* 

* Check and Paint each of the entries • including the label. 
*/ 



ForAUChildrentsmw. entry) { 
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if (IXtlsManaged ( (Widget) "entry)) continue: 
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if (region != NULL) 

switch(XRectInRegion(region. (int) (*entry)->rectangle.x. 
(int) ("entry)- > rectangle.y. 
(unsigned int) ("entry)- > rectangle. width, 
(unsigned int) ("entry)- > rectangle.height)) { 

case Rectangleln: 
case RectanglePart: 

break; 
default: 

continue; 

} 

class = (SmeObjectClass) ("entry)- > object. widget_class; 

if (class- > rea_class.expose != NULL) 

(class- >rect_class.expose)( (Widget) "entry, NULL, NULL); 

} 

} 

/* Function Name: Realize 

* Description: Realizes the widget 

* Arguments: w - the simple menu widget, 

* mask - value mask for the window to create. 

* attrs - attributes for the window to create. 

* Returns: none 
*/ 

static void 

Realize(w, mask, attrs) 
Widget w; 

XtValueMask * mask: 



SUBSTITUTE SHEET (RULE 26) 



I 

WO 94/23385 PCT/GB94/00677 

- 288 - 

XSetWindowAttributes * attrs; 

{ 

SimpleMenuWidget sraw = (SimplcMenuWidget) w; 

attrs- > cursor = smw- > simple jnenu.cursor; 
•mask | = CWCursor; 

if ((sraw- > simple jnenu.backing_store = =* Always) 1 1 
(smw- > simple jneiui.backing_store = = NotUsefiil) 1 1 
(smw->simple_menu.backing_store == WhcnMappcd) ) { 
♦mask | = CWBackingStore; 

attrs- > backing^store = smw- > simple jneim.backing_storc: 

} 

else 

♦mask &=* -CWBackingStore; 
(•superclass- > core_class.reaiizc) (w, mask, atcra); 

} 

/* Function Name: Resize 

* Description: Handle the menu being resized bigger. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
Resize(w) 
Widget w; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry; 



if ( !XdsReaiized(w) ) return: 
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ForAllChildren(smw. entry) /* reset width of all entries. */ 
if (XdsManaged( (Widget) 'entry)) 

(•entry)- > rectangle, width = sraw-> core, width; 

Redisplay^, (XEvent •) NULL, (Region) NULL); 

} 

I* Function Name: SetValues 

* Description: Relayout the menu when one of the resources is changed. 

* Arguments: current - current state of the widget. 

* request • what was requested. 

* new - what the widget will become. 

* Returns: none 
•/ 

/• ARGSUSED •/ 
static Boolean 

SetValues(current, request, new) 
Widget current, request, new; 

{ 

SimpleMenuWidget smw_old = (SimpleMenuWidget) current: 
SimpleMenu Widget smwnew » (SimpleMenuWidget) new; 
Boolean ret_val = FALSE layout = FALSE: 

if (!XtIsRealized(current)) rcmrn(FALSE); 

if (!smw_new- > simple_menu.recursive_set_values) { 
if (smw_new-> core. width != smw_old->core.width) { 

smwnew- > simplc_mcnu.mcnu_width = (smw_new- > core. width != 0); 
layout = TRUE; 

} 

if (smw_new-> core. height != smw_old->core.height) { 
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smw_new- > simple_menu.raenu_height = (smw_new-> core. height != 0); 
layout = TRUE: 

} 

} 

if (smwold- > simplc_mcnu. cursor ! = smwnew- > simplc_mcnu.cursor) 
XDefineCursor(XtDispiay(new) . 

XtWindow(new), smw_new- > simple_menu. cursor); 

if (smw old- > simple_menu.labcl_string ! =smw_new- > simple_mcxai.labcl_string) 
if (smw_new->simple_menu.labcl_string ■» NULL) /* Destroy. */ 

XtDestroy Widget(smw_old- > simplejnenu.label); 
else if (smw_old- > simple_mcnu.label_string = « NULL) /* Create. */ 

CreateLabei(new); 
else { /* Change. */ 

Arg args[l]; 

XtSetArg(args(0], XtNlabel. smw_new- > simpie_mexiu.label_string); 
XtSctVahies(smw_new- > simpiejnenu.label, args, ONE); 

> 

if (smw old- > simple_menu.label_class ! = smw_new- > s imp lc_mcnu.label_c lass) 
XtAppWanung(XtWidgetToApplicauonContext(new) t 

"No Dynamic class change of the SimpieMenu Label."); 

if ((smw old-> simple_mcnu.top_margin ! = smw_new- > simple_menu.top_margin) 

1 1 
1 1 

(smw_old- > s imp le_menu. bono m_mar gin ! = 

smw new- > simplc_menu.bottom_margin) /* filler */ ) { 

layout = TRUE; 
ret val = TRUE: 
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if (layout) 

LayouKnew, NULL, NULL); 



return(rct val); 



} 



/* Function Name: SetValuesHook 

* Description: To handle a special case, this is passed the 

* i£fl ? a> arguments. 

* Arguments: w - the menu widget. 

* arglist - the argument list passed to XtSetValues. 

* nuxn args - the number of args. 

* Returns: none 
*/ 



/• 

* If the user actually passed a width and height to the widget 

* then this MUST be used, rather than our newly calculated width and 

* height. 
*/ 

static Boolean 

SetValuesHooWw, arglist, numjtrgs) 
Widget w; 
ArgList arglist: 
Cardinal *num_args; 

{ 

register Cardinal i: 
Dimension width, height; 

width = w-> core, width; 
height = w-> core, height; 
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for ( i = 0 ; i < *num_args ; i+ +) { 
if ( streq(arglist[i].name. XtNwidth) ) 

width = (Dimension) arglistfil . value; 
if ( streq(arglist[i].name, XtNheight) ) 

height = (Dimension) arglist(i]. value; 

} 

if ((width !» w-> core. width) 1 1 (height != w->core.height)) 

MakeSetValiiesRequest(w, width, height); 
return(FALSE); 



* Geometry Management routines. 

/* Function Name: GeometryManager 

* Description: This is the SimpleMenu Widget's Geometry Manager. 

* Arguments: w - the Menu Entry making the request. 

* request • requested new geometry. 

* reply - the allowed geometry. 

* Returns: XtGeometry{Yes, No, Almost}. 
•/ 

static XtGcoraetry Result 
GeometryManager(w, request, reply) 
Widget w; 

XtWidgetGeometry * request. * reply; 
{ 
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S impieMcnu Widget smw = (SimplcMenu Widget) XtParem(w); 
SmeObject entry = (SmeObject) w; 
XtGeomeiryMask mode = request- > request_mode; 
XtGeometryResult answer; 
Dimension oldjieight, old_width; 

if ( !(mode & CWWidth) && !(tnode & CWHeight) ) 
renirn(XtGeometryNo) ; 

reply- > width - request- > width; 
reply- > height = request- > height; 

old_width = entry- > rectangle, width; 
oldjieight - entry* > rectangle.height; 

Layout(w, &(reply- > width), &(reply- > height) ); 

/• 

* Since we are an override shell and have no parent there is no one to 

* ask to see if this geom change is okay, so I am just going to assume 

* we can do whatever we want. If you subclass be very careful with this 

* assumption, it could bite you. 

* Chris D« Peterson - Sept. 1989. 
*/ 

if ( (reply- > width == request- > width) && 
(reply- > height == request- > height) ) { 

if ( mode & XtCWQueryOnly ) { /* Actually perform the layout. */ 
entry- > rectangle, width = old_width; 
entry- > rectangle.height = oldjieight; 
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} 

else { 

Layout(( Widget) smw, NULL. NULL); 

} 

answer = XtGeomerryDone: 

} 

else { 

entry- > rectangle, width = old_width; 
entry- > rectangle.height = oldjieight; 

if ( ((reply- > width = = request- > width) &&. !(mode & CWHeight)) 1 1 
((reply- > height - - request- > height) &&. !(mode & CWWidth)) 1 j 
((reply- > width = = request- > width) && 
(reply- > height = = request- > height)) ) 
answer = XtGeometryNo; 
else { 

answer = XtCeometry Almost; 

reply- > request jnode * 0; 

if (reply- > width ! = request- > width) 

reply- > rcquestjnode | = CWWidth; 
if (reply- > height ! = request- > height) 

reply- > rcquestjnode | = CWHeight; 

} 

} 

renirn(answer); 

} 

/* Function Name: ChangeManaged 

* Description: called whenever a new child is managed. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
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static void 
ChangeManaged(w) 

Widget w; 

{ 

Layout(w, NULL, NULL); 

} 



* Global Action Routines. 

* These actions routines will be added to the application's 

* global action list. 



/+ Function Name: PositionMenuAction 

* Description: Positions the simple menu widget. 

* Arguments: w - a widget (no the simple menu widget.) 

* event - the event that caused this action. 

* params. num_panuns - parameters passed to the routine. 
+ we expect the name of die menu here. 

* Returns: none 
*/ 

/* ARGSUSED •/ 
static void 

PositionMenuAction(w, event, params, numj>arams) 
Widget w; 
XEvent * event; 
String * params; 
Cardinal * num_params: 
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{ 

Widget menu; 
XPoint loc; 

if (*numj)arams != 1) { 
char errorJmf[BUFSIZ] ; 
sprintf (error J>uf t *%s %s", 

"Xaw - SimpleMenu Widget: position menu action expects only one", 

"parameter which is the name of the menu."); 
XtAppWaming(XtWidgetToApplicationContexi(w), error Jmf); 
return; 

} 

if ( (menu = FindMenu(w, params[0])) « NULL) { 
char error JniflBUFSIZ] ; 
sprintf(error_buf, "%s '^s", 

"Xaw - SimpleMemi Widget: could not find menu named: params[0]); 
XtAppWaming(XtWidgetToAppiicationConiext(w)^ error_buf); 
return; 

} 

switch (event- > type) { 
case ButtonPress: 
case ButtonReiease: 

loc.x = event- > xbutton.xjroot; 

loc.y = event- >xbuoon.y_root; 

PositionMenu(menu, &Ioc); 

break; 
case EnterNotify: 
case LeavcNotify: 

loc.x = event- >xcrossing.x_root: 

loc.y = event- > xcrossing.y_root: 
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PosihonMenu(mcnu , &loc); 

break; 
case MotionNotify: 
loc.x - event- > xmorion. x_root: 
loc.y = event- > xmotion. y_root; 
PositionMcnu(mcnu. &loc); 

break: 
default: 

PosidonMenu(inenu, NULL); 
break: 

} 

> 



* Widget Action Routines. 
* 

/* Function Name: Unhighlight 

* Description: Unhighlights current entry. 

* Arguments: w - the simple menu widget. 

* event * the event that caused this action. 

* paramst num_params - ** NOT USED ** 

* Returns: none 
*/ 

/• ARGSUSED */ 
static void 

UnhighiighUw, event, params, num j)arams) 
Widget w; 
XEvent * event; 



~. .^^ N ^t M it-^ ouceT tot a c oc\ 



WO 94/23385 



PCT/GB94/00677 



- 298 - 

String * params; 
Cardinal * num_params; 

{ 

SimplcMcnuWidgct smw = (SimpleMcnuWidgei) w; 
SmeObject entry = smw- > simple jnenu.eniry^set; 
SmeObjectClass class; 

if ( entry = = NULL) return; 

smw- > $imple_menu.eniry_set = NULL; 

class = (SmeObjectClass) entry- > object. widget_class; 

(class- >smej:lass.unhighiight) ( (Widget) entry); 

} 

/• Function Name: Highlight 

* Description: Highlights current entry. 

* Arguments: w - the simple menu widget 

* event - the event that caused this action. 

* params, numj>arams - ++ NOT USED *+ 

* Returns: none 
*/ 

/* ARGSUSED •/ 
static void 

Highlight(w, event, params, numj>arams) 
Widget w; 
XEvent ♦ event; 
String * params; 
Cardinal * numj>arams; 

{ 

SimpleMenu Widget smw = (SimpleMenuWidget) w; 
SmeObject entry; 
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SmeObjectClass class: 

if ( !XtIsSensitive(w) ) return; 

entry = GetEvemEnrry(w, event); 

if (entry = » smw- > simpiejnenu.enrry_set) return; 

Unhighlight(w t event, params, numj>arams); 

if (entry == NULL) return; 

if ( !XtIsSensmve< (Widget) entry)) { 

smw- > simple jnenu.entry_set = NULL; 
return; 

> 

smw->simpte_menu.emry_set » entry; 

class = (SmeObjectClass) entry- > object, widget jrlass; 

(class- > sme_ciass.highlight) ( (Widget) entry); 

} 

/* Function Name: Notify 

* Description: Notify user of current entry. 

* Arguments: w - the simple menu widget 

* event * the event that caused this action. 

* params, num_parains - NOT USED ** 

* Returns: none 
*/ 

/* ARGSUSED */ 
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static void 

Notify(w, evem. params. num _params) 
Widget w: 
XEvem • event: 
String * params; 
Cardinal * num_params: 

{ 

SimpleMenuWidgei smw « (SimpleMenuWidget) w; 
SmeObject entry = smw- > simple_raenu. entry _set; 
SmeObjectClass class; 

if ( (entry = = NULL) 1 1 !XdsSensiuve((Widget) entry) ) return; 

class = (SmeObjectClass) entry- > object. widget_class; 
(class- > sme_class. notify )( (Widget) entry ); 

} 



/• Function Name: Pull 

* Description: Determines action on basis of leave direction. 

* Arguments: w - the pull right menu widget. 

* event • the Leave Window event that caused this action. 

* params, nmn__params - ** NOT USED 

* Returns: none 
•/ 

static void Pull(w, event, params, num_params) 

Widget w; 
XEvem *event: 
String *params; 
Cardinal *num_params; 
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{ 

PullRightMenu Widget prw=(PullRighiMcnuWidget)w; 
SmeObject entry -prw- > simple jneou.entry_set; 
SmeObjectClass class; 



if ((entry == NULL) 1 1 !Xds5cnsitive((Widg«)cntry))reairn; 

if (event- > type! *= LeaveNotify && event- > type! = EmerNotify) { 

XtAppErroi<XtWidgetToApplicaiionContext(w), 
"pullO action should only be used with XCrossing events."); 

return: 

} 

if (None! = event- > xcrossing.sub window) return; 

if (event- > xcrossing.y < 0 1 1 event- > xcrossing.y > prw- > core.heigfat) { 

Unhighlight(w,cvent,params < nuinj)arams); 

return: 

>; 

if (event- >xcrossing.x<0) { 

if (XtIsSubciass(XtParem(w),imllW XtPopdown(w); 
return; 

}; 

class = (SmeObjectClass)entry- > object, widget_ciass; 
if (event- > xcrossing.x > prw- > core. width && 
XtIsSubclass(entry f smeBSBprObjectClass)) (class- >snxe - class.notify)((Widget)entry); 
else Unhighlight(w t cvent t params,numjarams); 

} 



Function Name: Execute 

Description: Determines notify action on basis of SmeObject. 
Arguments: w - the pull right menu widget. 

event - the notify-type event that caused this action. 

params. numjparams - ** NOT USED ** 
Returns: none 
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"/ 

static void Execute* w, event, params. Qumjjarams) 

Widget w; 
XEvent •event; 
String *paxams; 
Cardinal *num_params; 

{ 

PullRightMenuWidget prw = (PulIRightMenu Widget)w ; 
SmeObject entry— prw- > simple_menu. entry _set; 
SmeObjectClass class; 
Widget shell; 

DprinrfCExccuteVn"); 

for(sheU=w:XtIsSubclass<shett,pullRight^^ 

{ 

XawSifflpleMexniQearActive£ntry(shell); 
XtPopdown(shell); 

}; 

if 

((entry = =GetEventEntry(w,event)) &&(emy\ »NUII*)&AcXtIsSensinve((Widget)entry)) { 

class =(SmeObjectClass)entry-> object, widget^class; 

if (XtIsSubclass(eotry , smeBSBObjecrClass)) 
(class- > sme_class.notiry)((Widget)emry); 

}; 

} 



/ 
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* Public Functions. 
* 

/* Function Name: XawPullRightMenuAddGlobalActions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcontext. 

* Returns: none. 
*/ 

void 

XawPullRightMenuAddGlobalActions(app_con) 

XtAppContext app_con; 

{ 

XdnitializeWidgetClass(pullW^ ; 
XmuCaliInitializers( app_con ); 

} 

* Private Functions. 

mm**********************************************************/ 

/* Function Name: CreateLabel 

* Description: Creates a the menu label. 

* Arguments: w - the smw widget, 
i * Returns: none. 

* Creates the label object and makes sure it is the first child in 

* in the list. 
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static void 
CreateLabel(w) 
Widget w; 

{ 

SimpleMenuWidget smw = (SirapleMenuWidget) w; 
register Widget * child, * next_child; 
register int i; 
Arg args[2]; 

if ( (smw- > simple jnenuJabel_string == NULL) 1 1 
(smw- >simple_menu. label !«= NULL) ) { 
char error_buf[BUFSIZ]; 

sprintf(errorJ>uf, "Xaw Simple Menu Widget: %s or %s, %s\ 
"label string is NULL", "label already exists" , 
"no label is being created."); 

XtAppWarning(XtWidgetToApplicationContext(w), error_buf); 

return; 

> 

XtSetArg(args[0], XtNlabcl, smw->simple_menu.label_string); 
XtSetArg(args[l], XtNjustify, XUustifyCenter); 
smw- > simplemenu.labcl = (SmeObject) 

XtCreateManagedWidget("memiLabcr . 

smw- > simple_menu.label_class, w, 

args, TWO); 

nextcbild = NULL; 

for (child = smw- > composite. children + smw- > ramposite.num_children, 
i = smw- > composite. num children ; i > 0 ; i-, child-) { 
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if (next _child ! = NULL) 
*next_child = * child; 
next_child = child; 

} 

♦child = (Widget) smw-> simplejnenu. label; 

} 

/* Function Name: Layout 

* Description: lays the menu entries out all nice and neat. 

* Arguments: w - See below ( + + +) 

* width ret, heightj-et - The returned width and 

* height values. 

* Returns: none. 
* 

♦if width == NULL || height == NULL then it assumes the you do not care 

* about the return values, and just want a reiayout. 
* 

* if this is not the case then it will set width_ret and heightjpet 

* to be width and height that the child would get if it were layed out 

* at this time. 
* 

+ + + + "w" can be the simple menu widget or any of its object children. 
*/ 

static void 

Layout(w, widthjet, heighwet) 
Widget w; 

Dimension *width_ret, *heightjret; 

{ 

SmeObject cuirent_entry, *entry; 
SimpleMenuWidget smw; 
Dimension width, height; 
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Boolean dojayout = ((height_rct == NULL) ! I (width_ret == NULL)); 
Boolean allow_change_size; 
height = 0; 

if ( XtlsSubclass(w, puliRightMenuWidgetClass) ) { 
smw = (SimpleMenuWidget) w; 
current_entry = NULL; 

} 

else { 

smw = (SimpleMenuWidget) XtParent(w); 
cunent_entry = (SmeObjcct) w; 

} 

allow_change_size = (!XtIsRealized((Widget)smw) | j 
(smw- > shell.allow_shell_resize)); 

if ( smw- > simple menu. menu_height ) 
height = smw- > core, height; 

else 

if (dojayout) { 

height = smw- > simple_menu.top_margin; 
ForAllChildren(smw, entry) { 

if (!XtIsManaged( (Widget) *entry)) continue; 

if ( (smw- > simple_menu.row_height ! = 0) && 
(*entry != smw- > simple_menu. label) ) 
(•entry)- > rectangle.height = smw- > simple_menu.row_height; 

(♦entry)- >rectangle.y = height; 

(♦entry)- > rectangle. x = 0; 

height += (•entry)- > rectangle.height; 

} 
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height += smw- > simple_mcnu.bonom_margin; 

} 

else { 

if ((smw->simple_menu.row_height ! = 0) &A 
(current entiy != smw- >simple_menu. label) ) 
height = smw- > simplejnenu.rowheight; 

} 

if (smw- > simplejnenu.menujvidth) 

width = smw- > core, width; 
else if ( allowj:hange_size ) 

width = GetMenuWidth((Widget) smw, (Widget) current_entry); 

else 

width = smw- > core, width; 

if (do_layout) { 

For AllChildren(sm w , entry) 

if (XtIsManaged( (Widget) *entry)) 
(♦entry)- > rectangle, width = width; 

if (allow_change_size) 

MakeSetValuesRequest((Widget) smw, width, height); 

} 

else { 

*width_ret = width; 
if (height ! = 0) 

*height_ret = height; 

} 

} 

/* Function Name: AddPositionAction 

* . Description: Adds the XawPositionSimpleMenu action to the global 
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* action list for this appcon. 

* Arguments: app_con - the application context for this app. 

data - NOT USED. 

* Returns: none. 
*/ 

/* ARGSUSED ♦/ 
static void 

AddPositionAction(app_con, data) 
XtAppContext app_con; 
caddrj data; 

{ 

static XtActionsRec pos_actionO = { 

{ "XawPositionSimpleMenu", PositionMenuAction }, 

}; 

XtAppAddActions(app_con, pos_action, XtNumber(pos_action)); 

} 

/* Function Name: FindMenu 

* Description: Find the menu give a name and reference widget, 

* Arguments: widget - reference widget. 

* name - the menu widget's name. 

* Returns: the menu widget or NULL. 
*/ 

static Widget 
FindMenu(widget, name) 
Widget widget; 
String name; 
{ 

register Widget w, menu; 
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for ( w = widget ; w ! = NULL ; w = XiParent(w) ) 
if ( (menu = XtNameToWidget(w. name)) ! = NULL ) 
return(menu); 
rerum(NULL); 

} 

/* Function Name: PositionMenu 

* Description: Places the menu 

* Arguments: w - the simple menu widget. 

* location - a pointer the the position or NULL. 

* Returns: none. 
*/ 

static void 

PositionMenu(w, location) 
Widget w; 
XPoint * location; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

SmeObject entry; 

XPoint t joint; 

static void MoveMenu(); 

if (location == NULL) { 
Window junkl, junk2; 
int rootjc, root_y, junkX, junkY; 
unsigned int junkM; 

location = &t_point; 

if (XQueryPointer(XtDisplay(w) t XtWindow(w), &junkl, &junk2, 

&rootjc, &root_y, AjunkX, AjunkY, &junkM) == FALSE) { 
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char error_buflBUFSIZ]; 

sprinrf(error_buf, "%s %s", "Xaw - SimpleMenuWidget:". 

"Could not find location of mouse pointer"); 
XtAppWamiQg(XtWidgetToApplicationContext(w) , error_buf); 

return; 

} 

location- >x = (short) rootx; 
location- >y = (short) root_y; 

} 

/* 

* The width will not be correct unless it is realized. 
*/ 

XtRealizeWidget(w); 

location- >x -= (Position) w- > core. width/2; 

if (smw- > simple_menu.popup_entry = = NULL) 
entry = smw- > simple_menu. label; 

else 

entry = smw- > simple_menu.popup_entry ; 

if (entry != NULL) 

location- >y -« entry- > rectangle.y + entry- >rectangle.height/2; 

MoveMenu(w, (Position) location- >x, (Position) location- >y); 

} 

/* Function Name: MovcMenu 

* Description: Actually moves the menu, may force it to 

* to be fully visable if menu_on_screen is TRUE. 
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* Arguments: w - the simple menu widget. 

* x, y - the current location of the widget. 

* Returns: none 
*/ 

static void 

MoveMenu(w, x, y) 
Widget w; 
Position x, y; 

{ 

Arg arglist[2]; 
Cardinal num_args = 0; 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

if (smw- > simple_menu.menu_on_screen) { 

int width = w-> core, width + 2 * w->core.border_width; 
int height = w->core.height + 2 * w->core.border_width; 

if (x < 0) 
x = 0; 
else { 

int scr_width = WidthOfScreen(XtScreen(w)); 
if (x + width > scr_width) 
x = scr_width - width; 

} 

if (y < 0) 
y = 0; 
else { 

int scr_height = HeightOfScreen(XtScreen(w)); 
if (y + height > scr_height) 
y = scr_height - height; 
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XtSetArgtarglistlnumju-gsl, XtNx, x); num_args+ + ; 
XtSetArg(arglist[nura_argsl, XtNy, y); nunwrgs+ + ; 
XtSetValues(w f arglist, num_args); 



/* Function Name: ChangeCursorOnGrab 

* Description: Changes the cursor on the active grab to the one 

* specified in out resource list. 

* Arguments: w - the widget. 

junk, garbage - ** NOT USED ** 

* Returns: None. 
*/ 



/* ARGSUSED */ 
static void 

ChangeCursorOnGrab(w, junk, garbage) 
Widget w; 

caddr_t junk, garbage; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
/* 

* The event mask here is what is currently in the MTT implementation. 

* There really needs to be a way to get the value of the mask out 

* of the toolkit (CDP 5/26/89). 
*/ 

XChangeActivePointerGrab(XtDisplay(w), ButtonPressMask | ButtonReleaseMask, 
smw- > simplejnenu.cursor, CurrentTime); 
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} 

/* Function Name: MakeSetValuesRequest 

* Description: Makes a (possibly recursive) call to SetValues, 

* 1 take great pains to not go into an infinite loop. 

* Arguments: w - the simple menu widget. 

* width, height - the size of the ask for. 

* Returns: none 
*/ 

static void 

MakeSetValuesRequest(w, width, height) 
Widget w; 

Dimension width, height; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
Arg arglist[2]; 

Cardinal num_args = (Cardinal) 0; 

if ( !smw- > simple_menu.recursive_set_values ) { 

if ( (smw- > core. width != width) 1 1 (smw->core.height \= height) ) { 
smw- > simple_menu.recursive_set_values = TRUE; 
XtSetArg(arglist[num_args] , XtNwidth, width); num_args++; 
XtSetArg(arglist[num_args], XtNheight, height); num_args++; 
XtSetValues(w, arglist, num_args); 

} 

else if (XtIsRealized( (Widget) smw)) 

Redisplay((Widget) smw, (XEvent *) NULL, (Region) NULL); 

} 

smw- > simple jnenu.recursive_set_values = FALSE; 

} 
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/• Function Name: GetMenuWidth 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

* Returns: width of menu. 
*/ 

static Dimension 
GetMenuWidth(w, w_ent) 
Widget w, w_ent; 
{ 

SmeObject cur_entry = (SmeObject) w_ent; 
SimpleMenuWidget smw = (SimpleMenuWidget) w; 
Dimension width, widest = (Dimension) 0; 
SmeObject * entry; 

if ( smw- > simplemenu . menu width ) 
return(smw- > core . width) ; 

ForAllChildrenCsmw, entry) { 
XtWidgetGeomerry preferred; 

if (!XtIsManaged( (Widget) *entry)) continue; 

if (*enrry ! = cur_entry) { 

XtQueryGeometry(*entry, NULL, Apreferred); 

if (preferred. request_mode & CWWidth) 
width = preferred, width; 

else 

width = (*entry)- > rectangle.width; 

} 

else 
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width = (*enrry)-> rectangle, width; 



if ( width > widest ) 
widest = width; 

} 

retum( widest); 

} 

/* Function Name: GetMenuHeight 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

* Returns: width of menu. 
*/ 



static Dimension 
GetMenuHeight(w) 
Widget w; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry: 
Dimension height; 



if (smw- > simple_menu.menu_height) 
return(smw- > core, height); 

height = smw- > simple_raenu.top_margin + smw- >sirm?lejnenu. bottom jnargin; 

if (smw- > simple_menu.row_height = = 0) 
ForAllChildren(smw, entry) 

if (XtlsManaged ((Widget) *entry)) 

height += (*entry)->rectangle.height; 
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else 

height += smw->simple_menu.row_height * smw-> composite. num_children; 
return(height); 

} 

/* Function Name: GetEventEntry 

* Description: Gets an entry given an event that has X and Y coords. 

* Arguments: w - the simple menu widget. 

* event - the event. 

* Returns: the entry that this point is in. 
*/ 

static SmeObject 
GetEventEntry(w t event) 
Widget w; 
XEvent * event; 

{ 

Position xjoc, yjoc; 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry; 

switch (event- > type) { 
case MotionNotify: 

xjoc = event- >xmotion.x; 

yjoc = event- >xmotion.y; 

break; 
case EnterNotify: 
case LeaveNotify: 

xjoc = event- > xcrossing.x; 

yjoc = event- >xcrossing.y; 

break; 
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case ButionPress: 
case ButionReleasc: 

xjoc = event- >xbunon.x; 

yjoc = event- >xbution.y; 

break; 
default: 

XtAppError(XtWidgetToApplicationContext(w) f 

"Unknown event type in GetEventEntry ()."); 

break; 

} 

if ( (x loc < 0) 1 1 (xjoc > = smw->core.width) 1 1 (y Joe < 0) 1 1 
(y loc > = smw->core.height) ) 
retum(NULL); 

ForAllChildren(smw, entry) { 

if (JXtlsManaged ((Widget) *entry)) continue; 

if ( ((*entry)->rectangle.y < y Joe) && 

(("■entry)- >rectangle.y + (♦entry)->rectangle.height > yjoc)) 
if ( *entry == sraw->simple_menu. label ) 

return(NULL); /• cannot select the label. */ 

else 

return(*entry); 

} 

return(NULL); 
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source/Select.c 



/* 

* Selection from list widget 



^include "../include/xwave.h" 

void Select(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Selection sel = (Selection)closure; 

Widget button= FindWidget(sel- > button, w), 

shell =ShellWidget(sel- > name.bunon.SW_below,NULL,NULL), 
form=FonnatWidget("sel_form", shell), list_widget, widgets[3]; 

String *list=(sel->list_proc)0; 

Formltem itemsO={ 

{ "sel_cancel" , "close" ,0,0,FW_icon,NULL} , 

{ "sel JabeP .(String)sel- > actionname, 1 ,0,FW_label,NULL} , 

{ "sel_view" ,NULL,0,2,FW_view,NULL} , 

}; 

XtCallbackRec list_callsQ ={ 

{Destroy ,(caddr_t)shell} , 

{sel- > action_proc,sel- > action_closure} , 

{NULL.NULL}, 
. }, callbacks!] ={ 
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{Dcstroy,(caddr_t)shell} , 
{NULL, NULL}, 

}; 

Arg argsfl]; 

FiUForm(fonn.THREE, items .widgets , callbacks) ; 
XtSetArg(args[0] ,XtNlist,list); 

list widget=XtCreateManagedWidget("sel_list",listWidgetClass,widgets[21,args.ONE); 
XtAddCallbacks(list_widget,XtNcallback,list_calls); 
XtPopup(shell.XtGrabExclusive); 

} 
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source/SmeBSBpr.c 



#if ( '.defined(lint) &.&. '.defined(SABER) ) 

static char Xrcsid[] = "$XConsortium: SmeBSB.c.v 1.9 89/12/13 15:42:48 kit Exp $"; 
lendif 

/* 

* Copyright 1989 Massachusetts Institute of Technology 
* 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
« 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS. 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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*/ 
/• 

* SmeBSBpr.c - Source code file for BSB pull-right Menu Entry object. 
*/ 

^include <stdio.h> 
include <Xll/IntrinsicP.h> 
include <XU/StringDefs.h> 

#include <X11/Xmu/Drawing.h> 

^include <X11/Xaw/Xawlnit.h> 
^include <Xll/Xaw/SimpleMenu.h> 
^include "SmeBSBprP.h" 
/^include <X11/Xaw/Cardinals.h> 

#define ONE HUNDRED 100 

#defme offset(field) XtOffset(SmeBSBprObject, sme_bsb.field) 

static XtResource resourcesQ = { 
{XtNlabel, XtCLabel, XtRString, sizeof(String), 

offset(labcl), XtRString, NULL}, 
{XtNvertSpace, XtCVertSpace, XtRInt, sizeof(int), 

offset(vert_space), XtRImmediate, (caddrj) 25}, 
{XtNleftBitmap, XtCLeftBitmap, XtRPixmap, sizeof(Pixmap), 

offset(left_bitmap), XtRImmediate, (caddr_t)None}, 
{XtNjustify, XtCJustify, XtRJustiry, sizeof(Xtfustify), 

offset(justify), XtRImmediate. (caddr_t) XUustifyLeft}, 
{XtNrightBitmap, XtCRightBitmap, XtRPixmap, sizeof(Pixmap). 
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offsct(right_bitmap), XtRImmediate, (caddr_t)None}, 
{XiNlefiMargin, XtCHorizontalMargms. XiRDimension, sizeof(Dimension). 

offsei(left_margin), XiRImmediaie, (caddrj) 4}, 
{XtNrightMargin, XtCHorizomalMargins, XtRDimension, sizeof(Dimension). 

offset(right_margin), XtRImmediate, (caddrj) 4}, 
{XtNforeground. XtCForeground, XtRPixel, sizeof (Pixel), 

offset(forcground), XtRString, "XtDefaultForeground"}, 
{XtNfont. XtCFont, XtRFontStruct, sizeof(XFontStruct *), 

offset(font), XtRString, "XtDefaultFonf}, 
{XtNmenuName, XtCMenuName, XtRString, sizeof(String), 
offset(menu_name), XtRString, (caddrj) "menu"}, 

}; 

#undef offset 
/* 

* Semi Public function definitions. 
*/ 

static void RedisplayO, DestroyO, InitializeO, FlipColorsO, PopupMenuO; 

static void ClassInitialtzeO; 

static Boolean SetValuesO; 

static XtGeometryResult Query Geometry 0; 

/* 

* Private Function Definitions. 
*/ 

static void GetDefaultSize(), DrawBitmansO, GetBitmapInfoO; 
static void CreateGCsO. DestroyGCsO; 

#define superclass (&smeClassRec) 
SmeBSBprClassRec smeBSBprClassRec = { 
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{ 

/" superclass */ (WidgetClass) superclass, 

/" class_name */ "SmeBSBpr", 

/* size */ sizeof(SmeBSBprRec), 

/* class_initializer */ Classlnitialize, 

/* class_part_iniiialize*/ NULL, 

/* Class init'ed */ FALSE, 

/* initialize */ Initialize, 

/* initialize_hook */ NULL, 

/* realize */ NULL, 

/* actions */ NULL, 

/* num_actions */ ZERO, 

/* resources */ resources, 

/* resource_count */ XtNurhber(resources), 

/* xrm_class */ NULLQUARK, 

/* compressjnotion */ FALSE, 

/* compress_exposure */ FALSE, 

/* compress_enterieave*/ FALSE, 

/* visible_intercst */ FALSE, 

/* destroy */ Destroy, 

/* resize */ NULL, 

/♦ expose */ Redisplay, 

•/* set_values */ SetValues, 

/* set values hook */ NULL, 

/* set values_almost */ XtlnheritSetValuesAlmost, 

/+ get_values_nook */ NULL, 

/* accept focus */ NULL, 

/* intrinsics version */ XtVersion, 

/* callback offsets */ NULL, 

/♦ tm_table */ NULL, 

/* query_geometry */ Query Geometry, 

/* display_accelerator*/ NULL, 
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/• extension */ NULL 

}.{ 

/* Menu Entry Fields */ 

/* highlight */ FlipColors, 
/• unhighlight */ FlipColors, 
/* notify */ PopupMenu, 
/* extension */ NULL 

}. { 

/* BSB pull-right Menu entry Fields */ 



/* extension */ NULL 

} 

}; 



WidgetClass smeBSBprObjectClass = (WidgetClass) AsmeBSBprClassRec; 

* 

* Semi-Public Functions. 

Function Name: Classlnhialize 
Description: Initializes the SmeBSBprObject. 
Arguments: none. 
Returns: none. 

static void 
ClassInitializeO 

{ 



/* 

* 

* 
* 

*/ 
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XawInitializeWidgetSetO ; 

XtAddConverter( XtRString, XtRJustify, XmuCnStringToJustify, NULL, 0 ); 

} 

/* Function Name: Initialize 

* Description: Initializes the simple menu widget 

* Arguments: request - the widget requested by the argument list. 

* new - the new widget with both resource and non 

* resource values. 

* Returns: none. 
*/ 

/• ARGSUSED */' 
static void 

Initial ize(request, new) 
Widget request, new; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) new; 

if (entry- > sme_bsb. label = = NULL) 
entry- >sme_bsb. label = XtName<new); 

else 

entry- > smej>sb.label = XtNewString( entry- >sme_bsb. label ); 

/* Xaw bug - bitmap initialization now performed */ 
if (entry- > sme_bsb.left_bitmap ! = None) GetBitmapInfo(entry, TRUE); 
if (entry- >sme_bsb.right_bitmap != None) GetBitmapInfo(entry, FALSE); 

CreateGCs(new); 

GetDefaultSize(new, &(eMiy->i^tangle.widm),.&(entry->rectangle.height)); 

} 
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/* Function Name: Destroy 

* Description: Called at destroy time, cleans up. 

* Arguments: w - the simple menu widget. 

* Returns: none. 



static void 
Destroy(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
Destroy GCs(w); 

if (entry- > sme_bsb.labcl ! = XtName(w)) 
XtFree(entry- > sme_bsb. label); 

} 

/* Function Name: Redisplay 

* Description: Redisplays the contents of the widget. 

* Arguments: w - the simple menu widget. 

* event - the X event that caused this redisplay. 

* region - the region the needs to be repainted. 

* Returns: none. 
*/ 

/* ARGSUSED */ 
static void 

Redisplay(w, event, region) 
Widget w; 
XEvent * event; 
Region region; 

{ 
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GC gc; 

SraeBSBprObjcct entry = (SmeBSBprObject) w; 
int font_ascent, font_descent, yjoc; 

entry- >smej>sb. set jralues_area_cleared = FALSE; 
fontascent = entry- >sme_bsb. font- > raax_bounds« ascent; 
fontjiescent = entry- >srae_bsb.font->max_bounds.descent; 

yjoc = entry- > rectangle, y; 

if (XtlsSensitive(w) && XtIsSensitive( XtParent(w) ) ) { 

if ( w = = XawSimpleMenuGetActiveEntry(XtParent(w)) ) { 
XFillRectangle(XtDisplayOfObject(w) f XtWindowOfObject(w), 
entry- > sme_bsb.norm _gc t 0, yjoc, 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- >rectangie.height); 
gc = entry- > smc_bsb.rev jjc; 

} 

else 

gc - entry- > sme_bsb.norm_gc; 

} 

else 

gc = entry- > sme_bsb . norm _gray_gc; 

if (entry- >sme_bsb.label != NULL) { 

int xjoc = entry- > smej>sb.left_niargin; 
int len = strlen(entry- > smej>sb.label); 
char * label = entry- >sme_bsb. label; 

switch(entry->sme - bsb .justify) { 
int width, t_width; 
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case XtJustifyCenter: 

t width = XTextWidth(entry->smeJ>sbJont, label, len); 

width = entry- > rectangle. width - (entry- >smeJ>sbJeftjnargin + 

entry- > sme_b$b.right_raargin); 

xjoc + = (width - t_width)/2; 

break; 
case XdustifyRight: 

t width = XTextWidth(entry->smeJ>$b.font, label, ien); 

x loc = entry- > rectangle. width - (entry- >sme_bsb.right_margin + 

t_width); 

break; 
case XtJustifyLeft: 
default: 

break; 

> 

yloc + = (entry- > rectangle. height - 

(fom_ascent + font_descem)) / 2 + font_ascent; 

XDrawString(XtDisplayOfObject(w), XtWindowOfObject(w), gc, 
x_loc, yjoc, label, len); 

} 

DrawBitmaps(w, gc); 

} 

/* Function Name: SetValues 

* Description: Relayout the menu when one of the resources is changed. 

* Arguments: current - current state of the widget. 

* request - what was requested. 

* new - what the widget will become. 
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* Returns: none 
*/ 

/• ARGSUSED */ 
static Boolean 
SetValues(current, request, new) 
Widget current, request, new; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) new; 
SmeBSBprObject old_cntry = (SmeBSBprObject) current; 
Boolean ret_val = FALSE; 

if (old_entry->sme_bsb.label ! = entry- >sme_bsb.label) { 
if (old_entry->sme_bsb.label != XtName( new ) ) 
XtFree( (char *) old_entry- > sme_bsb. label ); 

if (entry- > sme_bsb.label ! = XtName(new) ) 

entry- > sme_bsb. label = XtNewString( entry- > sme_bsb. label ); 

ret_val - True; 

} 

if (entry- > rectangle. sensitive != old_entry- > rectangle. sensitive ) 
ret_val = TRUE; 

if (entry- > sme_bsb.left_bitmap != old_entry- > sme_bsb.left_bitmap) { 
GetBitmapInfo(new, TRUE); 
retjval = TRUE; 

} 

if (entry- >sme_bsb.right_bitmap != old j:rary->smej)sb. right Jritmap) { 
GetBitmapInfo(new, FALSE); 
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ret val = TRUE; 



if ( (old_entry->sme_bsb.font != entry- >sme_bsb. font) J | 

(old_entry->sme_bsb. foreground != entry- >sme_bsb. foreground) ) { 
DestroyGCs(current); 
CreateGCs(new); 
ret_val = TRUE; 

} 

if (ret_val) { 

GetDcfaultSize(new, 

&(entry- > rectangle. width), &(entry- > rectangle.height)); 
entry- >smej>sb.set_values_area_cleared = TRUE; 

} 

return(retval); 

} 

/* Function Name: Query Geometry. 

* Description: Returns the preferred geometry for this widget. 

* Arguments: w - the menu entry object. 

* itended, retum_val - the intended and return geometry info. 

* Returns: A Geometry Result. 
* 

* See the lntrinsics manual for details on what this function is for. 
* 

* I just return the height and width of the label phis the margins. 
*/ 

static XtGeometryResult 

Query Geometry (w , intended, return_val) 

Widget w; 
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XtWidgetGeometry •intended, ♦retum_val; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
Dimension width, height; 
XtGeoraetryResult retjral = XtGeometryYes; 
XtGeometry Mask mode = intended- >request_mode; 

GetDefaultSize(w, Awidth, &height ); 

if ( ((mode & CWWidth) && (intended- > width ! = width)) 1 1 
!(mode & CWWidth) ) { 
return_val->request_mode |= CWWidth; 
return_val-> width - width; 
rct_vaJ a XtGeomeay Almost; 

} 

if ( ((mode & CWHeight) && (intended- > height != height)) 1 1 
!(mode & CWHeight) ) { 
return_val- > requestjnode | = CWHeight; 
retum_val-> height = height; 
ret_val = XtGeometry Almost; 

} 

if (retval = = XtGeometry Almost) { 
mode = return_val->request_mode; 

if ( ((mode & CWWidth) && (width == entry- > rectangle. width)) && 
((mode & CWHeight) && (height = = entry- > rectangle.height)) ) 
return(XtGeometryNo); 

} 



recurn(ret_val); 
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} 

Function Name: FlipColors 
Description: Invert the colors of the current entry. 
Arguments: w - the bsb menu entry widget. 
Returns: none. 

static void 
FlipColors(w) 
Widget w; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if (entry- > sme_bsb . set_values_area_cleared) return; 

XFUlRectangle(XtDisplayOfObject(w) t XtWindowOfObject(w), 

entry- >sme_bsb.invert_gc, 0, (int) entry- > rectangle. y, 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- > rectangle.height); 

} 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

* Private Functions. 

Function Name: GetDefaultSize 
Description: Calculates the Default (preferred) size of 

this menu entry. 
Arguments: w - the menu entry widget. 



/* 
* 



SUBSTITUTE SHEET (RULE 26) 



WO 94/23385 



PCT/GB94/00677 



- 333 - 

width, height - default sizes (RETURNED). 
* Returns: none. 
•/ 

static void 

GetDefaultSize(w, width, height) 
Widget w; 

Dimension * width, * height; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if (entry- > sme_bsb. label == NULL) 
♦width = 0; 

else 

♦width - XTextWidth(erjny->sme_bsb.forjt, entry- >sme_bsb. label, 
strlen(entry- > sme_bsb. label)); 

♦width += entry- >sme_bsb.left_margin + entry- >sme_bsb.right_margin; 

♦height - (entry- >sme_bsb.font->max_boimds.ascent + 
entry- > sme_bsb.font- > max_bounds.descent); 

♦height = (♦height ♦ ( ONEHUNDRED + 

entry- >sme_bsb.vert_spacc )) / ONE HUNDRED ; 

} 

/♦ Function Name: DrawBitmaps 

* Description: Draws left and right bitmaps. 

♦ Arguments: w - the simple menu widget. 

* gc - graphics context to use for drawing. 

♦ Returns: none 
*/ 
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static void 

DrawBitmaps(w, gc) 
Widget w; 
GC gc; 
{ 

int xjoc, y_loc; 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if ( (entry- >sme_bsb. left J)itmap = = None) && 

(entry- >sme_bsb.right_bitmap == None) ) return; 

/* 

* Draw Left Bitmap. 
*/ 

y_loc = entry- > rectangle. y + (entry- > rectangle.height - 

entry- > sme_bsb.left_bhmap_beight) / 2; 

if (entry- >smej)sb.left_bitmap != None) { 
xjoc = (entry- >sme_bsb.left_margin - 

entry- > sme_bsb.leftjjitmap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > sme_bsb.left_bitmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > sme_bsb.left_bitmap_width, 
entry- >sme_bsb.left_bitmap_height, xjoc, yjoc, 1); 

} 
/* 

* Draw Right Bitmap. 
*/ 

yjoc = entry- >rectangle.y + (entry- > rectangle.height - /* Xaw bug - yjoc 
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calculated from right_bitmap data */ 

entry- >smej>sb. right Jntroapjieight) / 2; 

if (enuy->sme J)sb. right J)itmap != None) { 
x loc = entry- > rectangle. width - (entry- > sme_bsb.right_margin + /* Xaw bug - + 

rather than - sign */ 

entry- >smej>sb. right J>itmap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > smej>sb. right J>itmap, 
XtWindowOfObject(w) t gc, 0, 0, 
entry- > sme_bsb. right J)itmap_width, 
entry- >smej>sb.rightj)itraapjieight, xjoc, yjoc, 1); 

} 

} 

/* Function Name: GetBitmapInfo 

* Description: Gets the bitmap information from either of the bitmaps. 

* Arguments: w - the bsb menu entry widget. 

* isjeft - TRUE if we are testing left bitmap, 

* FALSE if we are testing the right bitmap. 

* Returns: none 
*/ 

static void 

GetBitmapInfo(w t isjeft) 
Widget w; 
Boolean isjeft; 

{ 

SmeBSBpiObject entry = (SmeBSBprObject) w; 
unsigned int depth, bw; 
Window root; 
int x, y; 

unsigned int width, height; 
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char bufTBUFSIZ]; 

if (isjeft) { 

if (entry- >sme_bsb.left_bitmap != None) { 
if (!XGetGeometry(XlDisplayOfObject(w), 

entry- >sme_bsb.left_bitmap, &root, 
&x, &y, &width, &height, &bw, &depth)) { 
sprintf(buf, "SmeBSB Object: %s %s \"%s\V. "Could not". 

"get Left Bitmap geometry information for menu entry ", 
XtName(w)); 

XtAppError(XtWidgetToApplicarionContext(w), buf); 

} 

if (depth != 1) { 

sprintf(buf, "SmeBSB Object: %s \"%s\"%s.\ 
"Left Bitmap of entry ", 
XtName(w), " is not one bh deep."); 
XtAppError(XtWidgetToAppHcaiionContext(w), buf); 

} 

entry- > sme_bsb.left_bitmap_width = (Dimension) width; 
entry- > sroe_bsb.left_bitmap_height = (Dimension) height; 

} 

} 

else if (entry- >sme_bsb.right_bitmap != None) { 
if (!XGetGeometry(XtDisplayOfObject(w), 

entry- > sme_bsb.right_bitmap, &root, 
&x, &y, &width, &height, &bw, &depth)) { 
sprintf(buf, "SmeBSB Object: %s %s\"%s\\", "Could nor, 

"get Right Bitmap geometry information for menu entry ", 
XtName(w)); 

XtAppErrorOCtWidgetToApplicationContextCw), buf); 

} 

if (depth != 1) { 
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sprintf(buf, "SmeBSB Object: %s \"%s\ n %s.", 
•Right Bitmap of entry XtName(w), 
" is not one bit deep."); 

XtAppError(XtWidgetToApplicationContext(w), buf); 

} 

entry- >sme_bsb.right_bitmap_width = (Dimension) width; 
entry- >sme_bsb.right_bitmap_height = (Dimension) height; 

} 

} 

/* Function Name: CreateGCs 

* Description: Creates all gc's for the simple menu widget. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
*/ 



static void 
CreateGCs(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XGCValues values; 
XtGCMask mask; 



values, foreground = XtParent(w)->core.background_pixel; 
values . background = entry- > sme_bsb . foreground ; 
values. font - entry- >sme_bsb.font-> fid; 
values. graphics_exposures = FALSE; 

mask = GCForeground | GCBackground | GCFont | GCGraphicsExposures; 
entry- >sme_bsb.revjgc ■ XtGetGC(w, mask, &vaiues); 

values, foreground = entry- >sme_bsb.foreground; 
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values, background = XtParent(w)- > core, background jnxd; 
entry- >sme_bsb.norm_gc = XtGetGC(w, mask, &values); 

values. fill_ style = FillTiled; 

values.tile = XmuCreaieStippledPixmapCXtScreenOfObjecUw), 

;ntry- > smebsb. foreground. 
XtParent(w)- > core.background j>ixel, 
XtParent(w)- > core.depth); 

values. graphics_exposures = FALSE; 

mask ! = GCTile | GCFillStyle; 

entry- >smeJ>sb.norm_gray_gc = XtGetGC(w, mask, &values); 

values. foreground A = values.background; 
values, background = 0; 
values, function = GXxor; 

mask = GCForeground | GCBackground | GCGraphicsExposurcs | GCFunction; 
entry- >sme_bsb.invert_gc = XtGetGC(w t mask, Avalues); 

} 

/* Function Name: DestroyGCs 

* Description: Removes all gc's for the simple menu widget. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
*/ 

static void 
DestroyGCs(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XtReleaseGC(w, entry- > sme_bsb.norm_gc); 
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XtReleaseGC(w, entry- >sme_bsb.norm _jray_gc); 
XtReleaseGC(w, entry- >sme_bsb.rev _gc); 
XtReleaseGC(w, entry- > sme_bsb. invert_gc); 

} 

#ifdef apollo 
/* 

* The apollo compiler that we have optomizes out my code for 

* FlipColorsO since it is static, and no one executes it in this 

* file. I am setting the function pointer into the class structure so 

* that it can be called by my parent who will tell me to when to 

* highlight and unhighlight. 
*/ 

void XawSmeBSBApolloHack 0 
{ 

FlipColorsO; 

} 

#endif /* apollo */ 

/* Hacked copy of PopupMenu from MenuButton widget to replace XtlnheritNotify */ 
static void 

PopupMenu(w, event, params, numjparams) 
Widget w; 
XEvent * event; 
String * params; 
Cardinal * num_paraxns; 

{ 

SmeBSBprObject mbw = (SmeBSBprObject) w; 
Widget menu, temp; 
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Arg arglist[2]; 
Cardinal num_args; 

int menu_x, menu_y, menuwidth, menu_height t button_width, button_height; 
Position button_x, button_y; 

temp = XtParent(w); /* Shell not menu entry is parent of menu */ 

while(temp ! = NULL) { 
menu = XtNameToWidget(temp, mbw->$me_bsb.menujiame); 

if (menu == NULL) 

temp = XtParent(temp); 
else 

break; 

} 



if (menu = = NULL) { 
char errorJmflBUFSIZ] ; 
sprintf(error_buf, "MenuButton: %s %s.", 

"Could not find menu widget named" , mbw- > sme_bsb.menu_name); 
XtAppWarning(XtWidgetToApplicationContext(w) t error_buf); 
return; 

} 

if (!XtIsRealized(menu)) 
XtRealizeWidget(menu); 

menu width = menu- > core, width + 2 * menu- > core.border_width; 
buttonwidth = w-> core, width + 2 * w- > core . border_width; 
buttonheight = w-> core. height + 2 * w->core.border_width; 

menu_height = menu- > core. height + 2 * menu- > core. border_width; 

XtTranslateCoords(w, 0, 0, &button_x, &button_y); 
menux = buttonjc +■ button_width; 
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menu^y = button _y; 

if (menu_x < 0) 

menu x = 0; 
else { 

int scr_width » WidthOfScreen(XtScreen(menu)); 
if (menu_x + raenu_width > scrjvidth) 
menu_x = scr_width - menu_width; 

} 

if (menu^y < 0) 

menu_y = 0; 
else { 

int scrjieight = HeightOfScreen(XtScreen(menu)); 
if (menu_y + menu_heigbt > scrjieight) 
menu = scr jieight - menu Jieight; 

} 

num_args = 0; 

XtSetArg(arglist[num_args], XtNx, menu_x); num_args+ + ; 
XtSetArg(arglist[num_args] t XtNy, menu_y); num_args+ + ; 
XtSetVahies(menu, arglist, num_args); 

XtPopupSpringLoaded(menu); 

} 
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source/Storage.c 
/* 

Routines to allow video frames to be stored in memory 

or on disk: NewFrame, GetFrame, SaveFrame, FreeFrame, SaveHeader, 

Copy Header. 

*/ 

^include "../include/xwave.h" 
extern FILE *zropen(); 
extern void zseekO; 
extern void zclose(); 

void NewFrame(vid,number) 

Video vid; 
int number; 

{ 

if (vid- > data[0][number] ==NULL) { 

int channel, channels = vid- >type==MONO?l:3; 

for(channel = 0 ;channel < channels;channel + + ) 
vid- > data[channel] [number] = (short 
*)MAlXOC(sizeof(short)*Size(vid,channel,0)*Size(vid,channel,l)); 

} 

} 

void GetFrame(vid,oumber) 
Video vid; 
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int number; 



{ 

if ( vid- > data[0] [number] = = NULL) { 

char file_name[STRLEN], ♦wholejrarae; 

FILE *fp, *fopen<); 
int pid, r, c, channel, 

stan = vid- > x_off set + vid- > cols*vid- > y_off set, 

end =(vid- > rows-vid- > y_offset-vid- > size(l])*vid- > cols-vid- > x_offset, 

inter= vid- > cols-vid- > size[0] ; 

NewFrame(vid,number); 

sprintf(file_name, " %s%s/ %s/%s%03d\0" .global- > home,IMAGE_DIR,vid- > path.vid- > f 
iles[0] = = 'VtHvid- > name:vid- > files,number + vid- > start); 

Dprintf("Reading file %s\n",file_name); 

fp-zropen(file_naine,&pid); 

if (vid- > precision =» =0) whole_frame=(char 
*)MALLOC(vid- > rows*vtd- > cols); 

zseek(fp,vid- > offset); 

for(chaimel=0;chaiinel<(vid->type= =MONO?l:3);channel+ +) { 
int shift{2] ={ vid- > type ==YUV&& 
channel! =0?vid-> UVsample[0]:0,vid->type-«YUV && 
channel! =0?vid- > UVsample[l]:0}; 

Dprintf( "Reading channel %d\n" .channel); 
if (vid- > precision* =0) { 

if(0= =fread(whole_fraxne,sizeof(char),(vid->cols> >shiftlO])*(vid->rows> > shift[l]). 
fp)) { 

Dprintf("Error whilst reading %s\n",file_name); 
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EprintfC'ErTor whilst reading %s\n\fUe_name); 

} 

for(r=0;r < vid- > size[l] > > shift[l];r+ +) 

for(c=0;c < vid- > size[0] > > sbift[0J;c+ +) { 
short 

pel =cti(whole_fnime[(vid- > x.offset > > shift(0]) +C+ ((vid->y.offset> >shift[l]) + r)*( 
vid- > cols > >shift[0])]); 



vid- > data[channel][nuinber][c + r*(vid- > size[0] > > shift[0])] = vid- > negative?- 1-pel: pel; 

} 

} else { 

if (start! =0) zseek(fp,start*sizeof(short)); 
for(r=0;r<vid->size[l]> >shift[l];r++) { 

if(0= = ftead(&(vid- > datalchannemnumberll^^id- > size[0] > > shift[0])]),si2eof(short), 
vid- > sizefO] > > shift[01,fp)) { 

DprintfC Error whilst reading 

%s\n",file_name); 

Eprintf("Error whilst reading 

%s\n",file_name); 

} 

if (inter! =0) zseek(rp,inter*sizeof (short)); 
if (vid- > negative) 

for(c =0;c < vid- > size[0] > > shift[0);c+ +) 

vid- > data[channel][mimber]lc+r»(vid- > size[0] > > shift[0])] -1-vld- > datalchannelHnu 
mber] [c +r*(vid- > size[0] > > shiftIO])] ; 
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source/Storage.c 

/* 

Routines to allow video frames to be stored in memory 

or on disk: NewFramc, GetFrame, SaveFrame, FreeFrame, SaveHeader, 

CopyHeader. 

*/ 

^include " . ./inciude/xwave.h" 
extern FILE *zropenO; 
extern void zseekO; 
extern void zcloseO; 

void NewFrame(vid,uumber) 

Video vid; 
int number; 

{ 

if (vid- > data[0][number] « -NULL) { 

int channel, channels = vid- > type= =MONO?l :3; 

for(channel=0;channel <channels;channel+ +) 
vid- > data(channel][number] = (short 
*)MAlXOC(sizeof(short)*Size(vid,channel,0)*Size(vid,channel,l)); 

} 

} 

void GetFrame(vid,number) 
Video vid; 
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int number; 



{ 

if (vid->data[0] [number] = =NULL) { 

char file_name[STRLEN], *whole_frame; 
FILE *fp, *fopen(); 
int pid, r. c, channel, 

start = vid- > x_offset+vid- > cols*vid- > y_offset, 

end =(vid- > rows-vid- > yoffset-vid- > size[l])*vid- > cols-vid- > xoffset, 

inter=vid- > cols-vid- > size[0]; 



NewFrame(vid,number); 



sprintf(file_name, " %s%s/%s/%s%03d\0",global-> home .IMAGEJHR. vid- > path.vid- > f 
iles[0] = = '\0'?vid->name:vid-> files,number+vid->stan); 

Dprinrf("Reading file %s\n",file_name); 

fp=zropen(file_name,&pid); 

if (vid- > precision ==0) whole_frame = (char 
*)MALLOC(vid- > rows*vid- > cols); 

zscek(fp, vid- > offset); 

for(channel=0;channel< (vid- > type = =MONO?l:3);channel + +) { 
int shift[2] = (vid- > type ==YUV && 
channel! =0?vid- > UVsample[0]:0,vid- >type= = YUV && 
channel! =0?vid- > UVsample[l] :0} ; 

Dprinrf ("Reading channel %d\n", channel); 
if (vid- > precision= =0) { 

if(0 = = fread(whole Jrarae,sizeof(char) ,(vid- > cols > > shift[0])*(vid- > rows > > shiftfl]), 
fp)){ 

Dprintf(" Error whilst reading %s\n",file_name); 
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EprimfCErTor whilst reading %s\n",file_name); 

} 

for(r=0;r < vid- > size[l] > > shift[l];r+ +) 

for(c=0;c<vid->size[0]> >shift[0];c + +) { 
short 

pel = cti(whole _frame[(vid- > x_offset > > shift[0]) +c + ((vid- > y.offset > > shift[l])+r)*( 
vid- > cols > >shift[0])]); 



vid- > data[channel][number][c+r*(vid-> size[0] > > shift[0])] = vid- > negative?- l-pd:pcl; 

} 

}else{ 

if (start! =0) zseek(fp.start*sizeof(short)); 
for(r=0;r<vid->size[l]> >shift(l];r++) { 

if(0= =fread(&(vid- > data[channel][number]lr*(vid- > size[0] > > shiftlO])]), sizeof(short), 
vid- > size[0] > > shiftlO] ,fp)) { 

Dprintf( "Error whilst reading 

%s\n",file_harae); 

Eprintf( "Error whilst reading 

%s\n\file_name); 

} 

if (inter! =0) zseek(fp,inter+sizeof(short)); 
if (vid- > negative) 

for(c=0;c<vid->size[0]> >shiftf0];c++) 

vid- > data[channel][numberj[c +r*(vid- > size[0] > > shift[0])] =-l-vid- > data[channel][nu 
mber][c +r*(vid- > sizefO] > > shiftlO])] ; 
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void SaveHeader(vid) 
Video vid; 

{ 

FILE *fp, *fopen(); 

char file_name[STRLEN]; 

String iypesn = {"MONOVRGBVYUV"}; 

DprintffSaveHeader %s\n",vid->name); 

sprmtf(file_name, " %s%s/ %s%s\0" .global- > home.VID J)IR, vid- > name, VID_EXT); 

fp = fopen(file_name, "w"); 

fprintf(fp, "Path V %s\"\n" ,vid- > path); 

if (vid->files[0]!= , \0') rprintf(fp, "Files \"%s\"\n",vid-> files); 

if (vid- > type= =YUV) fprintf(fp, "Type %s %d 
%d\n",types[vid- > rype],vid- > UVsample[0],vid- > UVsample[l]); 

else fprintf(fp, "Type %s\n" ,types[vid- > typej); 

if (vid- > rate! =0) fprintf(fp, "Rate %d\n" , vid- > rate); 

if (vid- > disk) fprintf(fp,"Disk\n"); 

if (vid- > gamma) rprii»tf(rp,"Gamraa\n"); 

fprintf(fp," Start %03d\n",vid-> start); 

fprintf(fp, "Length %d\n",vid->size[2]); 

fprintf(fp, "Dimensions %d %d\n" ,vid- > cols.vid- > rows); 

switch(vid->trans.type) { 

case TRANS_None: fprintf(fp, "Transform None\n"); break; , 

case TRANS_Wave: fprintf(fp, "Transform Wavelet %d %d 
%s\n",vid- > trans.wavelet.space[0],vid- > trans. wavelet.space[l],vid- > trans. wavelet.dim 
?"Yes n :"No"); break; 
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} 

fprimf(fp, "Header %d\n n .vid- > offset): 

fprinrf(fp. "Offsets %d %d\n B .vid->x_offset,vid->y_offset); 

fprimf(fp,"Size %d %d\n".vid->-size(0],vid->size[l]); 

fprinrf(fp, "Precision %d\n" ,vid- > precision); 

fclose(fp); 

} 

Video CopyHeader(src) 

Video sre; 

{ 

Video dst=(Video)MALLOC(sizeof(VideoRec)); 
int channel; 

Dprintf("CopyHeader %s\n\src); 

sticpy(dst- > path, sre- > path); 

strcpy(dst- > name.src- > name); 

dst- > type- sre- > type; 

dst- >disk= sre- > disk; 

dst- > gamma = sre- > gamma; 

dst- > negative = False; 

dst- > rate = sre- > rate; 

dst- > start=src- > start; 

dst- > size [0] = sre- > size [0] ; 

dst- > size[l] = sre- > size [1]; 

dst- > size[2] - sre- > size[2] ; 

dst- > UVsample[0] «src- > UVsample[0] ; 

dst- > UVsample[l] =src- > UVsamplefl]; 

dst- > offset =0; 

dst- > cols = sre- > size[0] ; 
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dst- > rows = src - > size [ 1 ] ; 

dst->x_offset=0; 

dst->y_offsct=0; 

dst- > trans = src- > trans ; 

dst- > precision = src- > precision; 

for(channel=0;channel < (src- > type= =M0N0?1 :3);channel+ +) 

dst- >data[channel]= (short **)MALLOC(src->size[2]*sizeof(short *)); 

remm(dst); 
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source/Transform.c 



/* 

Transform video using wavelet transform 

+/ 

^include "xwave.h" 
^include "Transform.h" 
extern shon RoundO; 

void DropVideo(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video video=global- > videos- > next; 
int frame, channel; 

for(channel «0;chaimel < (global- > videos- > type= = MONO?l : (global- > videos- > type = 
= YUV?3:4));chaimel+ +) 

if (global- > videos- > data[channel] ! = NULL) { 

for (frame=0;frame<global->videos->size[2];fraine++) 
if (global- > videos- > datalchannel] [frame] ! = NULL) 
XtFree(global- > videos- > data[channel] [frame]); 

XtFree(global- > videos- > data[cbannel]); 

} 

XtFree(global- > videos) ; 
global- > videos <= video; 
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} 

void ChangePrecision^rc.dst.frame.old^ew) 

Video src, dst; 

im frame, old, new; 

{ 

uit channel, i; 

if(src!=dst j | old! = new) { 
int shift = new-old; 

Dprintf("Changing precision %d to %d for frame %d\n\old,new t frame); 
for (channel =0;channel< (src- > type === MONO? l:3);channel-H+) { 
int size =Si2e(src,channel,0)*Size(src, channel, 1); 

for(i«0;i<size;i + +) 

dst- > data(channel][frame][i] = shift <0?Round(src- > data[channel][frame][il t -shift):(shift 
= =0?src- > data[channel] [frame] [i]: src- > datafchannel] [frame] [i] < < shift); 

} 

} 

} 

void TransformCtrl(w f clos\ire,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

TransCtrl Ctrl =(TransCtrl)closure; 



ci iDcnn nr qwppt /Rl n F 



f 



WO 94/23385 



PCT/GB94/00677 



- 353 - 

Video src = Ctrl- > src, dst = Copy Header(src); 
long i, frame, channel; 

Dprintf("TransformCtrl\n n ); 

strcpy(dst- > name, Ctrl- > name); 

dst- > trans, type =TRANS_Wave; 

dst- > trans . wavelet. space[0] =ctrl- > space[0] ; 

dst- > trans, wavelet. space[ 1] =ctrl- > space(l]; 

dst- > trans. wavelet.dirn=ctrl- > dim; 

dst- > precision=ctrl- > precision; 

strcpy(dst- > files.dst- > name); 

if (dst- > disk) SaveHeader(dst) ; 

if (src- > trans. type! =TRANS_Wave) { 

src- > trans, type =TRANS_Wave; 

src- > trans, wavelet. space[0] =0; 

src- > trans.wavelet.space[l] =0; 

} 

if (src- > crans.wavelet.space[0]! =dst- > trans. wavelet. space[0] 1 1 
src- > trans.wavelet.space[l] ! =dst- > trans.wavelet.space[l]) 
foitframe =0;frame < dst- > size[2] ;frame + +) { 
int 

max_precision=src- > precision> dst- > precision?src- > precisionrdst- > precision; 

Dprintf ( " Processing frame %d\n\frame); 
NewFrame(dst, frame); 
GetFrame(src , frame) ; 

OiaiigePrecision(src,dst,rrame,src- > precision,maxj>recision); 
for (channel =0;charmel < (src- > type = =MONO?l:3);channel+ +) 

{ 

int oct src = src- > trans . wavelet . space[channel = = 0?0 : 1] , 
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oct dst =dst- > trans. wavelet.space(channel = =0?0: 1] , 

size[2] = {Size(dst,channel.O),Size(dsi.channel.l)}; 

if (octsrc! =oct_dst) 
Convolve(dst- > data[channel] [frame], Ctrl- > dim, size, oct_src,oct_dst); 

} 

ChangePrecision(dst,dst,frame,max_precision,dst- > precision); 

SaveFrame(dst, frame) ; 
FreeFrame(dst,frame); 
FreeFrame(src, frame); 

} 

if (src- > trans.wavelet.spaceIO] = =0 && src- > trans. wavelet.space[l] = =0) 
src- > trans . type = TRANSNone ; 

if (dst- > trans.waveiet.space[0] = =0 && dst- > trans.wavelet.space[l] = =0) { 

dst- > trans. type=TRANS_None; 

if (dst- > disk) SaveHeader(dst); 

} 

dst- > next= global- > videos; 
global- > videos =dst; 

} 

void Transrype(w, closure, call_data) 

Widget w; 

caddrj closure, call data; 

{ 

Video vid=(Video)closure; 

if (vid- > trans.wavelet.spaceIO] = =0 && vid- > trans. wavelet.space[l] = =0) 
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vid- > trans, type = TRANS _ None; 

} 

void BatchTransCtrl(w ,closure,call_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

TransCtrl Ctrl = (TransCtrl)closure; 

if (Ctrl- >src== NULL) Ctrl- >src= FindVideo(ctrl- > src_name,global- > videos); 
if (Ctrl- > src- > trans. type = =TRANS_Wave) 
Ctrl- > dim = Ctrl- > src- > trans. wavelet. dim; 
TramfonnCtrl(w ,closurc,call jiata) ; 

} 

TransCtrl InitTransCtrl(name) 

String name; 

{ 

TransCtrl Ctrl = (TransCtrl)MALLOC(sizeof(TransCtrlRec)); 

strcpy(ctrl- > src _name,name); 
strcpy(ctrl- > name.name); 
Ctrl- > dim = False; 
Dprintf( , Transfo^n\n ,, ); 
return(ctrl); 

} 

^define TRANS JCONS 16 
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void Transform(w.closure,caIl_data) 



Widget 



w; 



caddr t 



closure, call data; 



Video video =(Video)closure; 

TransCtrl Ctrl = InitTransCtrl(video- > name) ; 

Numlnput spacelnput = (NumInput)MAIXOC(2*sizeof (NumlnputRec)) , 



preclnput* (Numlnput)MALLOC(sizeof(NumlnputRec)) ; 



Message msg = NewMessage(ctrl- > name , N AME_LEN) ; 
XtCallbackRec destroy _call[] = { 

{Free,(caddr_t)ctrl}, 

{Free , (caddr J)spacelnput} , 

{Free , (caddr_t)preclnput} , 

{CloseMessage,(caddrj)msg}, 



shell=ShellWidget("transfcOTn\parent.SW_below,NXJLL.destroy_call), 



widgetstTRANSJCONS] ; 

Formltem itemsQ» 3 { 

{ "transjancel" , "cancel" ,0,0,FW_icon, NULL} , 
{ B trans_confirm" , "confirm" , 1 ,0,FW_icon,NULL} , 
{"trans_title\ "Transform a video", 2,0,FW_label,NULL}, 
{ "trans_vid_lab" , "Video Name: " ,0,3,FWJabel,NULL} , 
{ "trans_video" ,mJlX t 4,3,FW_text,(String)msg}, 



{ "trans_dirn_lab\ "Direction: " ,0,4,FW_label,NULL} , 
{ "trans_dim" .NULL,4,4,FW_yn,(String)&ctrl- > dim}, 



{NULL,NULL}, 



}; 

Widget 



parent=FindWidget("frm_transform" ,XtParent(w)), 



form = FormatWidget( " trans_form " .shell), 
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{ -trans_bits_int\NUlX,0,6,FWjniegcr,(String)precInput} , 
{ "trans_bits_down" ,NULL,4,6,FW_down,(String)precInput} . 
{ "trans_bits_up" ,NULL,9,6,FW_up,(String)precInput} , 

{ M traiu_spcO_int\NUIi,0,8,FW_integer,(String)&spaceInput[0]}, 
{"trans_spcO_down" ,NULL.4.8.FW_down.(String)&spaceInput[0]} , 
{"trans_spcO_up M .NULL, 12,8,FW_up,(String)&spaceInput[0]} , 
{"trans_spcl_int B ,NULL,0,l 1 ,FW_integer,(Siring)&spaceInput[l]} , 
{ " trans_spcl_down" .NULL.4 , 1 1 ,FW_down,(String)&spaceInput( 1] } , 

{"trans jpcl_up",NULL,15,l 1 ,FW_up,(String)&spaccInput(l]}, 

}; 

XtCallbackRec callbacksQ = { 
{Destroy , (caddr_t)shell} , 
{NULL, NULL}, 
{TransformCtrl,(caddr_t)ctrl}, 
{Destroy,(caddr_t)shcll} , 
{NULL.NULL}, 

{Change YN,(caddr_t)&ctrl- > dim} , {NULL.NULL} , 
{NumlncDec , (caddr_t)preclnput} , {NULL.NULL}, 
{NumlncDec, (caddr_t)preclnput} , {NULL.NULL}, 
{NumIncDec,(caddr_t)&spaceInput[0]}, {NULL.NULL}, 
{NumlncDec, (caddr_t)&spacelnput[0}}. {NULL.NULL}, 
{NumlncDec , (caddr j)&spacelnput [ 1 ] } , {NULL.NULL}, 
{NuniIncDec,(caddr_t)&spaceInput[l]}, {NULL.NULL}. 

}; 

Dprintf("Transform\n"); 

msg->rows=l; msg->cols=NAME_LEN; 

Ctrl- >src= video; 

if (video- > trans. type= =TRANS_Wave) { 

Ctrl- > space[0] = video- > trans.wavelet.space[0] ; 
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Ctrl- > space! 1 ] = video- > trans, wavelet. space[ 1 ] ; 
Ctrl- > dirn= video- > trans, wavelet.dirn; 
} else { 

Ctrl- > space[0] =0; Ctrl- > space(l] =0; 
ctrl- > dim = False; 

} 

ctrl- > precision = video- > precision; 

spaceInput[0].format=video->type==YUV?"Y-Space: %d":"Space: %d"; 

spacelnput[0].max= 100; 

spacelnput[0] .min = 0; 

spacelnput[0] .value «= Actrl- > space[0] ; 

if (video- > type ==YUV) { 

spaceInput[l].fonnat="UV-Space: %d*: 

spacelnput[l] .max = 100; 

spacelnput[l] .min=0; 

spacelnput[l].value=&ctrl- > space[l]; 

} 

preclnput- > format = "Precision: %d"; 

preclnput- > max = 16; 

prec Input- > min=0; 

preclnput- > value = &ctrl- > precision; 

FMForm(foim,TRANSJCONS-(Wdeo- 

if (video- > trans . type = = TRANS_Wave) XtSetSensitive(widgets[6],False); 
XtPopup(sheU,XtGrabExclusive); 

} 
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source/Update.c 



/* 

Update Image, Info and InfoText from positional infonnation 

*/ 

^include "../include/xwave.h" 

^include <varargs.h> 

extern int CompositePixelO; 

extern int DitherO; 

extern short RoundO; 

extern int ReMapO; 

extern Palette FindPaletteO; 

char *ResizeData(size) 

int size; 

{ 

static char *data=»NULL; 
static int data_size=0; 

if (size!-data_size) { 

Dprintf("New frame memory\n w ); 
if (data! =NULL) XtFrec(data); 
data = (char *)MALLOC(size); 
data_size=size; 

} 

return(data); 

} 
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Pixmap Update Image (frame) 
Frame frame; 

{ 

int x, y, i; 

Display *dpy =XtDisplay(global- > toplevel); 
void CvtlndexO, UpdatePointO; 

Palette pal=FindPalette(global- > palettes, frame- > palette); 
Video vid= frame- > video; 

int scm=XDefaultScreen(dpy), depth=DisplayPlanes(dpy,scrn), 

size[2] - {Size(vid,frame- > cb^mnel,0),Size<Wd,frame- > channel.l)}, 
img sizel2] = {size[0] < < frame- > zoom,size[l] < < frame- > zoom}, 
bpl=(img_size[0]Mepth+7)/8, ne w_size = img_size [ 1 ] *bpl, 
space = vid- > trans . wavelet, space [vid- > type - » YUV && 
frame- > channel! =0 && frame- > channel! =3?1 :0] ; 

char 'data = ResizeData(newsize) ; 

Xlmage 

•image =XCreatcImage(dpy .global- > vis info- > visual.depm,ZPixmap,0,data,img_sizeIO] ,i 
mg_size[ll,8,bpl); 
Pixmap 

pixmap = XCreatePixmap(dpy ,DefaultRootWindow(dpy) ,img_size[0] ,img_size(l] .depth); 



DprintfCUpdatelmageXn"); 

if (global- > levels = =2 &&. frame- > channel ==3) frame- > channel=0; 
for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
int data_x=x, data_y=y, offx, offjr, oct; 

if (vid- > trans. type = =TRANS_Wave) 
CvUxuiex(x,y,si2e[0],size[l],spacc,&data_x,&data_y,&oct); 

for(off_x =0;offx < 1< < frame- > zoom;off_x + +) 

for(off_y =0;off_y < 1< < frame- > zoom;off_y + +) { 
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int img_x = off_x + (x < < frame- > zoom) , 
img_y = off_y +(y < < frame- > zoom) , 

pix = CompositePixel(frame ,data_x,data_y , img_x , imgjr) ; 

XPutPixel(imagc,img_x,img_>.ReMap(pix,global- > levels.pal)); 
} 

} 

XPutImage(dpy,pixmap,DefaulW 

if (frame- > point_switch= =True) UpdatePointfdpy .frame.pixmap); 

XtFree(image); 
retum(pixmap); 

} 

void Cvtlndex(x ,y,max_x,max ,oct,ret_x t retjr,ret_oct) 
int x, y, max_x, max_y, oct, *ret_x, *ret_y, *ret_oct; 

{ 

Boolean hgx=x> =(max_x> > 1), hgy=y > =(max_y > > 1); 

*ret_x=hgx?x-(max_x> >l):x; 
*rct_y=hgy?y-(max _j> > l):y; 
if (!hgx && !hgy && oct> 1) { 

CvtIndex(*TCt_x,*ret_y,max_x> >l,max _y> > l,oct-l,ret_x,ret_j,ret_oct); 

*ret_x= *ret_x< <1; 
*ret_y= *ret_y< <1; 
*ret_oct+ = l; 
}else { 
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*ret_x=(*ret_x< < l)+hgx; 
*ret_y=(*ret_y < < l)+hgy; 
*ret_oct=hgx j | hgy?0:l; 

} 

} 

void Updatelnfo(frame) 
Frame frame; 



Message msg=frame->msg; 
Video vid = frame- > video; 

int *locn= frame- > point- > location, posn[2]>{locn[0],locn[l]}, 
channel =3= = frame- > channel?0: frame- > channel, 
width=Si2e(vid,channel,0); 

short *dau=vid->(Uta[channel][frame-> frame]; 



msg-Mnfo.ptrlOl-'XO'; 

msg- > info. length— 0; 

if (vid- > type = =YUV && channel! =0) { 

posn[0] =posn[0] > > vid- > UVsample[0]; 

posnll] =posn[l] > > vid- > UVsample[l]; 

} 

if (vid- > trans, type! =TRANS_Wave) 

Mprintf(msg, "Point : x - %03d y « %03d t- %03d 
c= %4dMocn[0],locn[l], frame- > frame+vid- > stan,dataIrx)sn[0]+Si2e(vid,channel,0)*po 

sn[l]]); 

else { 

int octs= vid- > trans, wave let. space [vid- > type= = YUV &&. 
channel! =0? 1:0], 

X, Y, oct, sub, 
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blkDC[2] = {(posn[0] > > octs)&-2,(posn{ 1] > > octs)&-2} , 

offDC[2] = {(posn[0]> >octs)&l,(posn[l]> >octs)&l}; 



Mprintf(msg,"Point : f=%03d x=%03d 
y = %03d\n", frame- > frame+vid- > start,locn[0],locn[l]); 

Mprintf(msg,"Low pass: x = %03d y= %O3d\n".blkDC[0],blkDC[l]); 
for(Y=0;Y<2;Y ++) { 

for(X=0;X<2;X++) 

Mprintf(msg/%4d%c\data[Acc^^ 

DC[0] && Y==offDC[l]? , *•: , '); 

Mprintf(msg,"\n"); 

} 

for(oct=octs;oct>0;oct-) { 

int blk(2] = {(posn(0] > > oct)&-2,(posn[l] > > oct)&-2} f 

off[2] ={(posn[0] > > oct)&l,(posnIl] > > oct)&l}; 

Mprintf(msg,"Oct : %d\n",oct); 

for(Y«0;Y<2;Y++){ 

for(sub = 1 ;sub < 4;sub + +) { 
foi(X=0;X<2;X++) { 

Mpruitf(nisg/%4d%^datalAc^^ 
&A Y==offll]? , * , : ,, ); 

} 

if (sub < 3) Mprintf(msg, " "); 

} 

if (oct! =0 1 1 Y = =0) Mprinrf(msg, "\n"); 

} 

} 

} 
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Mflush(msg); 



/* Function Name: CrossHair- 

* Description: Draws cross-hair on pixmap 

* Arguments: dpy - Xserver display 

* pixmap - pixmap to draw on 

* gc - GC to draw with 

* x_off t y_off - offset into pixmap 

* width, height - size of box containing cross-hair 

* x f y - coordinates within box 

* zoom - scaling factor 

* Returns: alters pixmap. 
*/ 

void CrossHair(dpy,pixmap t gc,x_off t y - off,width,height,x,y f zoom) 



Display *dpy; 
Pixmap pixmap; 
GC gc; 

int x_off, y_off f width, height, x, y, zoom; 

{ 

int xtra = Shift( 1 , zoom) ; 

x_off =Shift(x_off , zoom); 
y_off = Shift(y_off,zoom); 
width = Shift(width,zoom) ; 
height = Shift(height t zoom) ; 
x=Shift(x,zoom); 
y=Shift(y,zoom); 
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XFillRectangle(dpy.pixraap,gc,x+x_off+xtra/2,y_off.l,y);/* North hair */' 
XFillRcctangle(dpy.pixmap,gc,x_off,y+y_off+xtra/2.x.l); /• West hair */ 
XFUmectangle(dpy,pixinap f gc.x+x_off+xtray2,y+y_off+xtra,l,height-y-xtra);/* 

South hair */ 

XFillRectangle(dpy .pixmap.gc.x + x_off + xtra.y +y_off +xtra/2, width-x- 1.1);/* 
East hair */ 

} 

/* Function Name: UpdatePoint 

* Description: Draws cross-hair on image at frame- > location 

* Arguments: dpy - X server display 

* frame - Frame supplying drawing parameters 

* pixmap - X pixmap to draw on 

* Returns: alters pixmap. 
*/ 

void UpdatePoint(dpy,frame,pixmap) 

Display *dpy; 
Frame frame; 
Pixmap pixmap; 

{ 

unsigned long gcmask; 
XGCVahies gcvals; 
GC gc; 

Video vid=frame-> video; 

int posn[2] = {frame- > point- > location[0] .frame- > point- > location[l]} t 
channel = 3 = = frame- > channel?0: frame- > channel; 

gcvals .function = GXequiv ; 
gcmask = GCFunction; 
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gc vals . foreground =127; 

gcmask = gcmask 1 1 GCForeground; 

gc = XCreateGC(dpy ,pixmap,gcmask,&gcvals) ; 

if (vid-> type = =YUV && channel! =0) { 

posn[0]=posn[0]> > vid->UVsample[0]; 

posn[l] =posn[l] > > vid- > UVsamplefl]; 

} 

if (vid- > trans. type! =TRANS_Wave) { 

CrossHair(dpy,pixmap,gc,0,0,Si2e(vid,chaimel,0),Si2e(vid,channelJ),posn[0],posn[l^ 

me- > zoom); 
} else { 

int octs=vid- > trans .wavelet . space[ vid- > type = = YUV && 
channel! =0?1:0], oct, 

size[2] = {Size(vid,channel,0),Si2e(vid,channel, 1)} ; 

CrossHair<dpy.piwnap,gc,0.0,size[0],size[l],posn[0],posn[l],franie->2Oom^ 
for(oct=l;oct< =octs;oct++) { 

CrossHair(dpy,pixiiiap f gc,size[0],0,size[O],size[ll,pc)sn[0] t ppsn[l],frame->z^ 
CrossHair<dpy t pixiiiap,gc,0,size[ll,size[0],sizeM > zoom-oct); 

CrossHair(dpy ,p«map,gc,size[0] ,size( 1] ,size[0] ,size[ 1] .posnfO] ,posn[ l],frame- > zoom-oct 

); 

} 

} 

XFreeGC(dpy,gc); 

} 
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source/Video2.c 



Video callback routines for Listing, Loading 



^include " . ./include/xwave.h" 

^include B . ./include/ImageHeader.h 1 

^include " . ./include/DTheader.h" 

^include "Video.h" 

^include < sys/time.h > 

extern void EraseFrameO; 

extern void CvtlndexO; 

void SortList(list,no) 



String listQ; 
int no; 

{ 

int i, j, k; 



if (no>l) for(i=l;i<no;i++) for(j=0;j<ij++) { 
k=0; 

while(list[i][k]==list[j]M && list[i][k]! = '\0* && listD]Ik]! = , \0') k+ + ; 
if (list[i][k]<list[j][k]){ 

String spare =list[i]; 

list(i]=list[j]; 
listfj]=spare; 

} 
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} 

} 

String *ReadDirectory(dir_path. extension) 



Siring dir_path, extension; 



DIR *dirp. *opendir(); 

struct dirent *dp, *readdir(); 

static String *fileList=NULL, file; 

int count =0, i; 

char pathfSTRLEN]; 



DprintfCReadDirectory for %% extension\n", extension); 
if (fileList!=NULL) { 

for(i=0;NULL! =fileList[i];i++) free(fileList[i]); 

free(fileList); 

} 

fileList= (String *)MALLOC(sizeof(String *)*300); 
sprintf(path, " %s%s\0",global- > home,dir_path); 
dirp «opendir(path); 

for (dp=readdir(dirp);dp!=NULL && count <299;dp=readdir(dirp)) { 
int length =strlen(dp- > dname); 



if (length > =strlen(extension)) 

if (!strcmp(dp->d_name+length-strlen(extension),extension)) { 
Dprintf("Found %s in dir\n\dp->d_name); 
fileList[count]=(char *)MALLOC(length+l); 
strncpy(fileListlcount] ,dp- > dname, length-strlen(extension)); 
count + = 1; 
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} 

fileUst[coum]=NULL; 
SortList(fiIeList,count); 
closedir(dirp); 
return(fileList); 

} 

int Shift(value,shift) 
int value, shift; 

{ 

if (shift= =0) return value; 

else if (shift <0) return(value > > -shift); 

else retum(value< < shift); 

} 

int Size(video,channel t dimension) 
Video video; 

int channel, dimension; 

{ 

if (video- > type ==YUV && dimension! =2 && channel! =0 && channel! =3) 
return(video- > size[dimension] > > video- > UVsample[dimension]); 
else return(video->size[dimension]); 

} 

int Address2(video,channel t x,y) 

Video video; 

int channel, x, y; 
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{ 

if (video- > type ==YUV &.& channel! =0 && channel! =3) 
return(x + S ize( video .channel ,0) *y) ; 

else retum(x+video->size[0]*y); 

} 

int Address(video,channel,x,y) 

Video video; 

int channel, x, y; 

{ 

if (video- > type = =YUV && channel! =0 &.& channel! =3) 
return((x> > video- >UVsampIe[0])+Size(video,cnannel,0)*(y > > video- >UVsample[l]) 

); 

else retura(x+video->size[0]*y); 

} 

String *VideoList() 
{ 

Dprintf("VideoList\n"); 
return(ReadDirectory (VID_DIR, VIDEXT)) ; 

} 

String *KJicsListO 
{ 

Dprintf("KlicsList\n"); 

return(ReadDirectory(KLICS_DIR,KlJCS_EXT)); 

} 
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{ 

Dprintf( ,, KlicsListSA\n n ); 

retum(ReadDirectory(KUCS_SA_DIR,KUCS_SA_EXT)); 

} 

String *VideoCurrentList() 
{ 

static String videoList(300]; 
Video video = global- > videos; 
int count =0; 

Dprintf("VideoCurrentList\n"); 
while (video! - NULL) { 

if (count= =300) Dprintf("VideoCurrentList: static size exceeded\n"); 

v ideoList [count] = video- > name; 

video = video- > next; 

count-*- = 1; 

} 

videoList[count] ■ NULL; 
SortList(videoList t count); 
retum( videoList) ; 

} 

String "Video YUVListO 
{ 

static String videoList [300]; 
Video video = global- > videos; 
int count=0; 
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Dprintf ( " V ideoCurreniList \n " ) ; 
while (video! = NULL) { 

if (count==300) Dprintff'VideoYUVList: static size exceeded\n"); 

if (video- > type = = YUV) videoList[count+ +] = video- > name; 

video = video- > next; 

} 

videoList(count) = NULL; 
SortList(videoList, count); 
return(videoList); 

} 

String *VideoDropListQ 



static String videoList[300]; 
Video video « global- > videos; 
int count=0; 
Boolean VideoHasFrame(); 



Dprintf("VideoDropList\n n ); 
while (video! =NULL) { 

if (False ==VideoHasFrame( video, global- > frames)) { 
videoList[count] = video- > name; 
count+ = l; 

}; 

video = video- > next; 

} 

videoListfcount] =NULL; 
SortList(videoList v couct); 
return(videoList); 
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Boolean VideoHasFrame(video, frame) 

Video video; 
Frame frame; 

{ 

if (frame = = NULL) retum(False); 

else if (frame- > video == video) return(True); 

else retuni(VideoHasFrame(video,fTaine- > next)); 

} 

void VideoLoad(w,closure,calljiata) 

Widget w; 

caddrj closure, call_data; 

{ 

Video vid=(Video)MALLOC(sizeof(VideoRec)); 
XawListReturnStruct *name = (XawListReturnS tract *)call_data; 
int frame, channel; 

DprintffVideoLoad %s\n\name-> string); 
strcpy(vid- > name, name- > string); 
strcpy(vid- > files, name- > string); 
vid- > next = global- > videos; 
global- > videos = vid; 
vid- > rate =30; 

Parse(VID_DIR,name- > string # VID_EXD; 

for (channel =0;channel < (vid- > type= =MONO?l:3);channel+ +) 

vid- > data[channel] = (short **)MALLOC(sizeof(short *)*vid- > size[2]); 
if (!vid->disk) for(frame=0;frame<vid->size[2];fnune++) 
GetFrame(vid , frame) ; 
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Dprintf("VideoLoad tenninated\n"); 

if (global- > batch = = NULL) InitFrame(w.closure,call_data); 

} 

void VideoSave(w,closure,call_data) 



Widget w; 

caddrj closure, calldata; 



Video video; 

XawListRetumStruct *narnc = (XawListRerurnStmct *)call_data; 
int frame; 

video = FindVideo(name- > string.global- > videos); 

if (video- > files[0] « - *\0') strcpy(video- > files.name- > string); 

SaveHeaderfvideo); 

for (r^e=0;f^e<video->size[2];rrame++) { 
Boolean disk = video- > disk; 

GetFrame(video,frame) ; 
video- >disk=True; 
SaveFrame(video,frame); 
video- > disk =disk; 
FreFrame(video,frame); 

} 

Dprintf("VideoSave terminatedXn"); 

} 



void VideoDTSave<w,closure,call_data) 



Widget w; 
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caddr t closure, call_data; 

{ 

Video video; 
FILE *fp, *fopen(); 

XawListReruraStroct *name=(XawListRetumStruct *)call_data; 
char filejiame[STRLEN], whole_frame[512][512]; 
int frame, i, x, y, offset^]; 
DTheader 

header={"DT-IMAGE^l,4,l,2/^-^l,{0,0,4,0},l.l,0,l,{4,3},8.1.{0,2},{0,2},{0,2}.{0 
,2} , " " , "xwave generated image" , " " } ; 

DprintfCVideoDTSave %s\n" .name- > string); 
video =FindVideo(name- > string, global- > videos); 

sprintf(file_name, " %s%s/%s/%s%s\0" .global- > home.IMAGE.DIR, video- > path,video- 

> files, ".img"); 

offset[0] =(512-video- > sizelO])/2; 
offset[l] =(512-video- > size{l])/2; 
offset[0] =offset[0] < O?0:offset(0]; 
offset[l] =offsetll] < O?0:offsetll]; 

fp=fopen(file_name,"w"); 
fwrite(&header, 1 ,sizeof(DTheader),fp); 
GetFrame(video,0); 

forty =0;y<512;y++) for(x=0;x<512;x++) { 
int X, Y, oct; 

if <y<offset[l] j| x<offset[0] || y-offset[l]> = video- >size[l] || 
x-offset[0] > = video- > size[0]) whole Jrame[y][x] =0; 
else { 

if (video- > trans. type ==TRANS_Wave) { 
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Cvtlndex(x-offsct[0].y-offset[l], video- > size[0], video- > size[ 1], video- > trans, wavelet. spa 
ce[0],&X.&Y,&oct); 

whoie_frame[yJlx] = I28+Round(video- > data[0][0][Y*video- > size[0] +X]*(oct= = video 
- > trans. wavelet.space[0]?l:4), video- >precision); 
} else { 

X=x-offset[0]; Y=y-offset[l]; 

whole_frarae[y][x] = 128+Round(video- > data[0](0][Y*video- > size(0] +X],video- > preci 
sion); 

} 

} 

} 

FreeFrame(video f 0) ; 

fvraie(whole_ftamc,l f 512*512,fp); 

fclose(fp); 

} 

void VideoXimSave(w,closurc,call_data) 

Widget w; 

caddr_t closure, call data; 

{ 

Video video; 

FILE *fp, *fopenO; 

XawListReturnStruct *name-(XawIistReturnStruct *)call_data; 
char filejiamefSTRLEN], *whole_frame; 
int frame, channel, i t x, y; 
ImageHeader header; 

DprintfCVideoXimSave %s\n" .name- > string); 
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video =FindVideo(name- > string, global- > videos); 

wholeframe = (char *)MALLOC(video- > size[0] *video- > sizefl]); 

if (video- > filesfO] = = '\0') sircpy(video- > files.name- > string); 

sprimf(file_name, " %s%s/%s/%s%s\0",global- > home,IMAGE_DIR,video- >path.video- 
> files, n .xim"); 

fp=fopen(file_name, "*'); 

sprinrf(header.file_venion, " %8d",IMAGE_VERSION); 
sprinrf(header.header_size,"%8d",1024); 
sprintf(header.image_width," %8d",video- > si2e[0]); 
sprintf (header. image_height,"%8d", video- > size[lj); 
sprintf(header.num_colors, " %8d",256); 

sprintf(header.num_chaimels," %8d" .video- > type* «MONO?l :3); 
sprintf(header.num_pictures, " %8d",video- > size [2]); 
sprintf(header.aJpha_channel, " %4d" ,0); 
sprintf (header, runlength, " %4d" ,0); 
sprintf(header.author, " %48s", "xwave"); 
sprintf(header.date, " %32s" , "Now"); 
sprintf(header .program, " % 16s" , "xwave"); 
for(i«0;i<256;i + +) { 

header.c_map[i][0] -(unsigned char)i; 

header.c_map[i][l]=(unsigned char)i; 

header.c_map[i][2] = (unsigned char)i; 

} 

rwrite(&header, 1 ,sizeof(ImageHeader),rp); 

for (frame = video- > start; frame < video- > start+ video- > size(2] ;frame+ +) { 
GetFrame(video,frame-video- > start); 

for(channel =0;channel < (video- > type= =MONO?l :3);chaxmel+ +) { 
for(x=0;x < video- > size[0];x+ +) 

for(y =0;y < video- > size[l];y + +) 

whole_frame[x+ video- > size[0]*y] =itc(video- > data[channel] [frame-video- > start][Addre 
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ss( video. channel, x f y)] > > video- > precision); 

fwrite(wholejrame,sizeof(char), video- > size[0]* video- > size[l],fp); 

} 

FreeFrame(video, frame-video- > start); 

} 

fclose(fp); 

XtFree( whole_frame) ; 

} 

void VideoMacSave(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video; 

FILE *fp f *fopenO; 

XawListReturnStruct *name = (XawListReturnStruct *)call_data; 
char filejume[STRLEN], *whole_frame; 
int frame, channel, i, x t y; 

DprintffVideoMacSave %s\n\name-> string); 

video = Find Video(name- > string, global- > videos); 

if (video- > files[0] = = *\0 f ) strcpy(video- > files, name- > string); 

sprintf(file_name/ %s%st%sf%s%s\0", global- > home, IMAGEJMR, video- > path.video- 
> files, n .mac n ); 

fp = fopen(file_name, " w "); 

whole Jrame== (char *)MALLOC(video- > size[l]*video- > size[0]*3); 
for(frame=0;frame<video->size[2];frame++) { 
int size = video- > size[0] *video- > size [ 1 ] ; 
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GetFrame(video,frame); 

for(channel=0;channel< (video- > type= =MONO?l:3):channei+ +) 
for(x=0;x < video- > size[0];x+ + ) 

f or (y =0*;y < video- > size[ 1] ;y + + ) 

whole frame[(x + video- > size{0] *y)*3 + channel] = itc( video- > datafchannel] [frame] [ Addre 
ss(video.channel,x,y)] > > video- > precision); 

fwrite(whole_frame, 1 ,3*size,fp) ; 

FreeFrame(video,frame); 

} 

fclose(fp); 

XtFree(whole_frame) ; 

} 

void VidcoHcxSavc(w,closurc,call_data) 

Widget w; 

caddr t closure, call_data; 

{ 

Video video; 

FILE *fp, *fopen(); 

XawListReturnSmict *name = (XawListReturnS tract *)call_data; 
char file_name[STRLEN] ; 
int frame, channel, i; 

Dprintf("VideoHexSave %sW .name- > string); 

video = FindVidecKname- > string, global- > videos); 

if (video- > files[0] = = '\0') strcpy(video- > files.name- > string); 

sprintf(file_name, " %s%s/ %s/%s %s\0" .global- > home,IMAGE_DIR,video- > path.video- 
> files, ".h"); 
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fp = fopen(file_name. "w"); 

for(framc=0;ftame < (video- > size[2] >2?2: video-> siz£(2]);frame++) { 
int sLze=video->size[l]*video->$ize[0]; 

GetFrame(video , frame) ; 
fprintf(fp,' , char 

%s%d[ %d) = {\n\name- > string[strlen(name- > srring)-l] = = 'd*?"src-:"dst".frame.size); 
for(i=0;i<size;i++) 

fprintflfp/^CEx^c^v^ 
I9?'\n':' '); 

fprintf(fp,"\n};\n"); 
FreeFrame(video.fraine); 

} 

fclose(fp); 

} 

#define AB WIDTH 1440 
^define AB HEIGHT 486 



void VideoAbekusSave(w,closure.call_data) 

Widget w; 

caddr_t closure, call data; 



AbekusCtrl crxl=(AbekusCtrl)closure; 
FILE *fp, *fopenO; 

char file_name[STRLEN], *data=(char 
*)MALLOC(AB_WIDTH*AB_HEIGHT), zero=itc(0); 
int frame, channel, i, x, y, length =0; 
Video vids[4]; 
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Dprintf("VideoAbekusSave\n"); 
for(i=0;i<4;i++) 

if (Ctrl- > namesfi] ! = NULL) { 

vids[i] =FindVideo(ctrl- > names[i], global- > videos); 
length=length> vids[i]- > size[2]?length:vids[i]- > size[2]; 
} else vids[i]= NULL; 
for(frame=0;frame<lengm;frame++) { 

sprintf(file_name," %d.yuv\0",frame+ 1); 
fp=fopen(file_name,"w"); 
for(i=0;i<4;i++) GetFrame(vids[i] .frame); 
for(y =0;y < ABHFJGHT;y + +) 

for(x=0;x < AB_WIDTH;x+ +) { 
int 

i=(x < AB_WIDTH/2?0:l)+(y < AB_HFJGHT/2?0:2), 

Y=y< AB_HEIGHT/2?y:y-AB_HEIGHT/2, 
X=(x< AB_WIDTH/2?x:x-AB_WIDTH/2)/2, 
chaimel=((x&l)= =1)?0:((X&1)= =0)?1:2; 

if (vidsfi]- >type==MONO && channel! =0 1 1 
X>=vids[i]->size[0] || Y> =vids[i>>size[l]) data[x+y*AB_WIDTH]=zero; 

else 

data[x + y *AB_WIDTH] = itc(vids[i]- > data[cbannel] [rrame][Address(vids[fJ .channel.X.Y)] 
> > vids[i]- > precision); 

} 

for(i=0;i<4;i++){ 

FreeFrame(vids[i], frame); 
EraseFrame(vids[i] .frame); 

} 

fwrite(data.l ,AB_Wn)TH*AB_HFJGHT.fp); 

fclose(fp); 

} 

} 
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void VideoDrop(w, closure ,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video * videos =&global-> videos, video; 
XawListReturnStruct *name= (XawListReturnStruct *)call_data; 
int channel, frame; 

Dprintf("VideoDrop %s\n n ,name- > string); 

video = Find Video(name- > string, global- > videos); 

while (*videos!= video && ♦videos! = NULL) videos =&((* videos)- > next); 

if (*videos!=NULL) { 

♦videos = (*videos)- > next; 

for(channel =0;channel < (video- > type = = MONO? 1 :3) ;channel + +) 
if (video- > data [channel] ! = NULL) { 

for(frame = 0 ; frame < video- > size[2];frame+ +) 
if (video- > data[channel] [frame] ! = NULL) 
XtFree(video- > datafchannel] [frame]); 

XtFree(video- > datafchannel]); 

} 

XtFree(video); 

} 

} 

/* Obsolete 

void VideoDiff(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 
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XawListReturoStnict *name = (XawListReturnStruct *)call data; 

Video src=FindVideo(name-> string .global- > videos), dst=CopyHeader(src); 

int frame, channel, i; 

printffVideoDiff %s\n n ,name-> string); 
sprintf(dst- > name, " %s.dif\O n ,src- > name); 
for(frame-0;frme<src->si2e[2];frame++) { 

GetFrame(src , frame) ; 

NewFrame(dst , frame) ; 

for(channel=0;channel < (video- > type= =MONO?l :3);channel+ +) 



dst- > data[channel] [frame] [i] = src- > data[channel] [frame] [i])-(frame - ■ 0?0: src- > datafch 
annel][frame-l][i]); 



for(i =0;i < src- > size[l]*src- > size[0];i+ +) 



SaveFrame(dst,frame); 
FreeFrame(dst, frame); 
if (frame >0) FreeFrame(src,frame-l); 



} 

FreeFrame(dst,src- > size[2]-l); 
dst- > next = global- > videos; 
global- > videos = dst; 



*/ 



void VideoClean(w,closure,call_data) 



Widget 



w; 



caddr t 



closure, call_data; 



Video * videos =&global-> videos, video; 
int channel, frame; 
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Dprintf("VideoClean\n n ); 
while(*videos!=NULL) { 
video =*videos; 

if (False ===== VideoHasFrame( video, global- > frames)) { 
DprintfC Erasing video: %s\n rt .video- > name); 

for(channel =0;channel < (video- > type = == MONO?l : 3);channel + + ) 

if (video- > data[channel] ! = NULL) { 

for(frame=0; frame < video- > size[2];frame+ +) 
if (video- > data[channel] [frame] ! = NULL) 

XtFree(video- > datafchannel] [frame]); 

XtFree(video- > data[channel]); 

} 

♦videos = video- > next; 
XiFree( video); 
} else videos *=&(* videos)- > next; 

} 

} 

typedef struct { 

Frame frame; 

Xtlntervalld id; 

unsigned long interval; 

long msec, shown, average; 

Pixmap *movie; 

int fno, old_fho; 
} Movie ArgRec, *MovieArg; 

void Projector(clientjiata t id) 

XtPointer client_data; 
Xtlntervalld *id; 
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{ 

MovieArg movie Arg = (Movie Arg)client_data; 

Display *dpy =XtDisplay(global- > toplevel); 

struct timeval tp; 

struct timezone tzp; 

long new_rasec; 

int scrn=XDefaultScreen(dpy); 

movieArg- > id =XtAppAddTimeOut(global- > app_con,movieArg- > interval, Projector,mo 
vieArg); 

gettimeofday(&tp t &tzp) ; 

ncw_msec=tp.tv_sec*1000+tp.tv_usec/1000; 

if (movieArg- > msec! =0) { 

movieArg- > average = (movieArg- > average *mo vie Arg- > shown +new_msec-movieArg- 

> msec)/(movieArg- > shown+ 1); 

movieArg- > shown+ + ; 

} 

movieArg- > msec = new_msec; 

XCopyArea(dpy, movieArg- > movie[movieArg- > fDo] f XtWindow(movieArg- > frame- > i 
magejvidget),DefaultGC(dpy > scm) 1 O l 0 1 movieArg- > frame- > video- > size[0], movieArg- 

> frame- > video- > size[l] ,0,0); 

movieArg- >fho= movieArg- > fno= =movieArg- > frame- > video- > size[2]-l?0:movieAr 

g->fho+l; 

} 

void StopMovie(w,closure,call_data) 
Widget w; 
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caddr_t closure, call_data; 
{ 

MovieArg movieArg=(MovieAxg)closure; 
Display *dpy =XtDisplay (global- > toplevel); 
int i; 
Arg args[l]; 

XtRemoveTimeOut(movieArg-> id); 

DprintffMovie showed %d frames at an average of %f 
fps\n n ,movieArg- > shown, 1000.0/(float)movieArg- > average); 

for(i =0;i < movieArg- > frame- > video- > size[2] ;i + + ) 
XFreePixmap(dpy,movieArg- > moviefi]); 

XtFree(movieArg- > movie); 

XtSetArg(args[0] ,XtNbitmap,UpdateImage(movieArg- > frame)); 
XtSetValues(movieArg- > frame- > image_widget,args f ONE); 
XSynchronize(dpy v False); 

} 

#define MOVIEJCONS 1 

void Movie(w,closurc,call_data) 

Widget w; 

caddr_t closure, call data; 

{ 

Video video=((Frame)closure)-> video; 

MovieArg movieArg = (Mo vie Arg)MALLOC(sizeof(Movie ArgRec)) ; 
Widget shell =ShellWidget("movie^XtParent(w),SW_over,NULL,NULL), 
form = FonnatWidget( "movie_form" .shell), 
widgets[MOVIEJCONS] ; 



SUBSTITUTE SHEET (RULE 26) 



WO 94/23385 



PCT/GB94/00677 



- 387 - 

Display *dpy=XtDisplay(global->toplevel); 

Formltem items[]={ 

{"movie_siop" , "stop" ,0,0,FW_icon,NULL} , 

}; 

XtCallbackRec callbacksQ = { 

{StopMovie.(caddr_t)movieArg}, 
{Free,(caddr_t)movieArg}, 
{Destroy , (caddr_t)shell} , 
{NULL.NULL}. 

}; 

int i; 

XGCValues values; 
GC gc; 

Dprintf("Movie\n"); 

FillFonn(form,MOVIE_ICONS,items,widgeis,caUbacks); 
XtPopup(shell,XtGrabExclusive); 

values . foreground =255; 
values .background = 0; 

gc=XtGetGC(XlParent(w),GCForeground | GCBackground,& values); 
movieArg- > frame = (Frame)closure ; 

movieArg->movie=(Pixmap *)MALLOC(video-> size[2]*sizeof(Pbunap)); 
movieArg- > old Jho «=movieArg- > frame- > frame; 
for(i=0;i< video- >size[2];i++) { 
char fno[STRLEN]; 

sprintf(fho," %03d\0",i+video- > start); 
movieArg- > frame- > frame =i; 
GetFrame(video,i); 

movieArg- > movie[i] « UpdateImage(movieArg- > frame); 
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XDrawImageString(dpy .movieArg- > movie[i],gc.video- > size[0]-50. 10.fno,3); 

XCopyArsafdpy .movieArg- > movie[i],XtWindow(movieArg- > frame- > image_widget).D 
efaultGC(dpy,0),0,0,video- > size [0], video- > size[l],0,0); 

movieArg- > frame- > frame=movieArg- > old_fho; 

FreeFrame(video.i); 

} 

XtDestroyGC(gc); 

movieArg- >fno=0; 

movieArg- > msec =0; 

movieArg- > shown -0; 

movieArg- > average=0; 

movieArg- > interval = 1000/ video- > rate; 

movieArg- > id =XtAppAddTimeOut(global- > app_con,movieArg- > interval, Projector, mo 

vieArg); 

XSynchronize(dpy .True); 

} 

void Compare(w,closure.cail_data) 

Widget w; 

caddrj closure, call_data; 

{ 

XawListReturnStruct *name = (XawListReturnStruct *)call_data; 
Video src = (Video)closure, dst = FindVideo(name- > string.global- > videos); 
int channels = src- > type == MONO | J dst- >type==MONO?l:3, channel, 
values =0, x, y, 

frames = src- > size[2] > dst- > sizel2]?dst- > size[2]:src- > size[2], 

frame; 
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double msc; 

Message msg=NewMessage(NULL.400); 
XtCallbackRec callbacksl] = { 

{CloseMessage,(caddr_t)msg}, {NULL,NULL}, 

}; 

msg- > rows = frames > 5?10:2*frames; msg- >cols=40; 

if (global- > batch = = NULL) 
MessageWindow(FindWidget("f^m_compa^e^w),msg/Compa^e^Tme,callbaclcs); 

for(frame =0;frame < frames;frame+ +) { 

Boolean srcp= src- > precision > dst- > precision; 
int err_sqr=0, 

precision = srcp?src- > precision-dst- > precisionidst- > precision-src- > precision; 

Mprintf(msg, "Compare: %s%03d and 
%s%03d\n",src- > name, src- > start+framcdst- > name.dst- > start+frame); 
GetFrame(src, frame); 
GetFrame(dst, frame); 

foitchannel=0;cnanriel<channels;channel++) { 

values+ = Size(src- > size[l] >dst- > size[l]?dst:src,channel, l)*Size(src- > size[0] > dst- > s 
ize[0]?dst:src,channel,0); 

for(y =0;y <Size(src- > sizell] >dst-> size[l]?dst:src,channel,l);y++) 

for(x =0;x < Size(src- > size[0] > dst- > size[0]?dst:src,channel.O);x+ +) { 

int 

OT=(src->dau[chaimel][rrame][x+Size(src,chaimel,0)*y] < <(srcp?0:precision)Mdst-> 
data[chaimel][frame][x+Size(dst,channel,0)*y] < < (srcp?precision:0)); 

err_sqr+ = err* err; 

} 
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} 

FrceFrame(src , frame); 

FreeFrame(dst , frame) ; 

mse=(double)err_sqr/(double)( values); 

MprintfOnsg, "Error %d MSE %i PSNR 
%f\n\err_sqr.mse ,10*logl0(pow((pow(2.0 ,(double)(8+(srcp?src- > precision:dst- > precis 
ion)))-l),2.0)/mse)); 

Mflush(msg); 

} 

} 

void BatchCompare(w,closure.call_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

String name~(String)closure; 

closure = (caddr_t)Find Video(name , global- > videos) ; 
Compare(w,closure,call_data); 

} 
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source/xwave.c 



^include " . ./include/xwave.h" 

^include < XI l/Xresource.h> 

^include <X11/Intrinsic.h> 

#include < X 1 1/Quarks.h > 

extern Palette ReOrderPalettesO; 

extern void NameButton(); 

extern void ImageNotifyO; 

extern void ParseQ; 



^define 


IconPath 


"bitmaps" 


^define 


IconFile 


"x wave, icons 


#define 


CompressPath 


m n 


#define 


CompressExt 


".compress" 


#define 


PalettePath 


it n 


^define 


PaletteExt 


".pal" 


Global 


global; 





String ChannelName[3][4] = { 

{•GreyScale",NULL,NULL,NULL}, 
{"Red ", "Green". "Blue "."Color"}. 

{"Y-Lumunance"."U-C3irome ","V-Chrome "."Color "}, 

}; 

Mefine XtNdebug "debug" 
#define XtNbatch "batch" 
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static XtResource resourcesH = { 

{XtNdebug, XtCBoolcan, XtRBoolean. sizeof(BooIean), 
XiOffset(Global.debug), XtRSuing, "false"}. 
{XiNbatch, XtCFile, XtRSuing, sizeof(String), 
XtOffset(Global.batch), XtRString, NULL}, 

}; 

static XnnOptionDescRec options[] = { 

{ "-debug " , " *debug " .XnnoptionNo Arg , " true " } , 
{ "-batch" , ""batch" .XrmoptionSepArg.NULL} , 

}; 

static Boolean CvtStriagToPixel2(); 
#if defined (_STDC_) 

externalref XtConvertArgRec const colorConvertArgs[2]; 
#else 

externalref XtConvertArgRec colorConvertArgs[2]; 
#endif 

static String fallback_resourcesQ = { 

"*copy_video*Toggle 1,, translations: ^override \\n <BtnlDown>, <BtnlUp> : 
set() notifyO", 

"*copy_video*copy*state: true", 

NULL, 

}; 

XtActionsRec actionTabieQ = { 

{ "NameButton" ,NamcButton} , 

}; 

main(argc , argv , envp) 
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int argc; 

char *argv[], *envp[]; 

{ 

void InitPixmaps() f InitActions() f InitMainO, InitEnvQ, InitDither(), Dispaich(); 
GlobalRec globalrec; 

g lobal = &globalrec ; 
global- > videos = NULL; 
global- > frames = NULL; 
global- > points = NULL; 
InitEnv(envp); 

global- > toplevel = XtAppInitialize(&(global- > app_con), "xwave" .options, XtNumber(optio 
ns) , &argc , arg v , f allbackresources , NULL, ZERO) ; 

XtGetApplicaiionResources(global- > toplevel,global,resources t XtNumber(resources) t NUL 
L,ZERO); 

if (global- > batch! =NULL) { 

Parse(BATCH_DIR t global- > batch t BATCH_EXT); 

if (global- > batchjist! = NULL) Dispatch(global- > batch Jist); 

} 

if (global- > batch = =NULL) { 

XtAppAddActions(global- > app_con,actionTable,XtNumbcr(actionTable)); 

XtSetTypeConverter(XtRString,XtRPixel t CvtStrin 
(colorConvertArgs) 9 XtCacheByDisplay 9 NULL); 

if (global- > debug) Dprintf( n Xwave Debugging Output\n n ); 

InitVisualO; 

InitDitherO; 

InitPixmaps(IconPath,IconFile); 
Parse(PalettePath, "xwave" .PaletteExt); 
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global- > palettes = ReOrderPalettes(global- > palettes.global- > palettes); 

lnitActions(global- > app_con); 

InitMainO; 

XtReaJizeWidget(global->toplevel); 
XtAppMainLoop(global- > app_con); 

} 

} 

void IniiEnv(envp) 
char *envpQ; 

{ 

String home = NULL, xwave=NULL; 

DprintfCInitializing enviromentXn"); 
wbile(*envp!=NULL) { 

if(!stracmp(*envp,"HOME=",5)) home=(*envp)+5; 

if(!strncmp(*envp, "XWAVE= " ,6)) xwave= (*envp)+6; 

envp+ + ; 

} 

if (xwave!=NULL) sprintf(global->home,"%s/ n ,xwave); 
else sprintf(global- > home, " %s/xwave/" .home); 

} 

#define HEIGHT 14 
void InitPixmaps(path,file) 
char *fde, "path; 

{ 
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FILE *fp. *fopen(); 
Icon icons; 
char pad[100]; 

Display *dpy = XtDisplay(global- > toplevel) ; 

int i, j. sink, scrn=XDefaultScrccn(dpy), depth=DisplayPlanes(dpy,scm), 

bpl = (global- > levels*depth + 7)/8 ; 
char data[HEIGHT*bpl]; 
Xlmage 

"image =XCreateImage(dpy, global- > visinfo-> visual.dq)th,ZPixmap,0,data,global- > leve 
ls.HEIGHT,8,bpl); 

sprintf(pad,"%s%s/%s\0".global- > home,path,file); 
if (NULL = = (rp = fopen(pad, "r"))) { 

Eprintf("Can't open file %s\n",pad); 

exitO; 

} 

fscanf(fp, " %d\n" ,&global- > no_icons); 

global-> icons=(Icon)MALLOC((l +global->no_icons)*sizeofaconRec)); 

for(i=0;i < global- > no_icons;i + +) { 

global- > icons[i].name=(String)MALLOC(100); 

fscanf(fp, " %s\n" .global- > icons[i] .name) ; 

sprintf(pad," %s%s/96s\0\global- > home,path,global- > icons[il.name); 
XReadBitmapFile( 

XtDisplay(global- > toplevel), 

XDefaultRootWindow(dpy), 

pad, 

&global- > icons[i]. width, 
Aglobal- > icons[i]. height, 
&global- > icons[i].pixmap, 
&sink, 
&sink 

); 
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} 

global- > icons[global- > nojcons] . name = (String)M ALLOC( 1 00) ; 
strcpy(global- > iconsfglobal- > nojcons]. name, "colors"); 
global- > icons[global- > nojcons]. width = global- > levels; 
global- > iconsfglobal- > nojcons]. height = HEIGHT; 
for(i=0;i < global- > levels ;i + +) 

for(j =0;j < HEIGHT ;j + +) XPutPixeHimage,i,j,i); 

global- > icons[global- > no icons]. pixmap=XCreatePixmap(dpy,XDefaultRootWindow(dp 
yXglobal- > leveis,HEIGHT,depth); 

XPutImage(dpy .global- > iconsfglobal- > no_icons].pixmap,DefaultGC(dpy,scrn) t image f O,0 
,0,0, global- > levels, HEIGHT); 

global- > nojcons + + ; 

XtFree( image); 

fclose(fp); 

} 



^define done (type, value) \ 



if (toVal->addr != NULL) { \ 
if (toVal->size < sizeof(type)) { \ 

toVal->size = sizeof(type); \ 

return False; \ 

}\ 

*(typc*)(toVal->addr) = (value); \ 

> \ 
else { \ 

static type static_val; \ 
staticval = (value); \ 
toVal->addr = (XtPointer)&static_val; \ 

} \ 
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toVal->size = sizeof(rype); \ 
return True; \ 

} 

^define dist(colora,colorb) \ 

abs(colora. red-colorb . red) + abs(c olora . green-colorb . green) + abs(colora . blue-colorb . blue) 

static Boolean CvtStringToPixeI2(dpy, args, num_args t fromVal, toVal, closure_ret) 
Display* dpy; 
XnnValuePtr args; 
Cardinal *num_args; 
XrmValuePtr fromVal; 
XnnValuePtr toVal; 
XtPointer *closure_ret; 

{ 



String 


str = (String)fromVal- > addr, 


XColor 


screenColor; 


XColor 


exactColor; 


Screen 


♦screen; 


Colormap 


colormap; 


Status 


status; 


String 


params[l]; 


Cardinal 


mim paramo s 1 * 



Dprintf( n Convert string to pixel 2\n"); 
if (*num_args != 2) 

XtAppErrorMsg(XtDisplayToApplicationContext(dpy), " wrongParameters" , 
"cvtStringToPixel", 

"XtTooUdtError", 
"String to pixel conversion needs screen and colormap arguments", 
(String *)NULL, (Cardinal *)NULL); 
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screen = •((Screen **) args(O).addr); 
colonnap = *((Colonnap *) args[l].addr); 

if (!sircmp(sir,XiDefaullBackground)) { 
*closure_ret = False; 
done(Pixel,WhitePixelOfScreen(screen)); 

} 

if (!strcmp(str,XtDefaultForeground)) { 
*closure_ret = False; 
done(Pixel,BlackPixelOfScreen(screen)); 

} 

params[0]=str; 

if (0= =XPaneColor(DisplayOf5creen(sOT^ { 

XtAppWammgMsg(XtDisplayToApplicaiionConiext(dpy) t "noColormap", 
"cvtStringToPixeT, 

"XtToolkitEnror", "Cannot parse color: \"%s\ H " f 
params, &num j>arams); 

return False; 
} else { 

if (0==XAUocColoi<DisplayOfScreen(w { 
int i, delta, closest=0; 
XColor colors[global- > levels] ; 

for(i=0;i< global- >levels;i++) colorsfi]. pixel =i; 

XQueryColors(DisplayOfScrcen(screen) t colormap,colors,global- > levels); 
delta =dist(screenColor t colors[0]); 
for(i=l;i<global->levels;i++) { 

int delta new=dist(screenColor,colors[i]); 



if (delta_new< delta) { 
delta =delta_new; 
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closest =i; 

} 

} 

Dprinrff Closest color to %s is pixel %d red %d green %d blue 
%d\n",str,colors[closestl.pLxel.colors[closest].red,colors[closest].green,colors[closest].blue 

); 

*closure_ret = (char*)True; 
done(Pixel, closest); 
} else { 

*closure_ret = (char*)Tnie; 
done(Pixel, screenColor.pixel); 

} 

} 

} 

void Dispatcb(list) 
Batch list; 

- { 

if (list- > next! = NULL) Dispatch(list- > next); 
(list- > proc) (NULL, list- > closure.list- > call_data); 
if (list- > closure! = NULL) XtFree(list- > closure); 
if (list- > call_daia! =NULL) XtFree(list- > call_data); 
XtFree(list); 

} 

void BatchCtrl(w,closure t call_data) 

Widget w; 

caddr_t closure, call_data; 
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{ 

Dprintf("BatchCtr]\rr); 
global- > batch=(String)closure; 

} 

void UnixShell(w,closure,call_daia) 

Widget w; 

caddrj closure, call_data; 

{ 

if (-i = =Fork((char **)closure)) Eprintf("Unable to forkW); 

} 

void InitDitherO 
{ 

int i, j, k, 1, 

dm4[4][4]«{ 

0, 8, 2, 10, 
12, 4, 14, 6, 
3. 11, 1, 9. 
15, 7. 13, 5 

}; 

for(i=0;i<4;i++) 

for(j=0;j<4;j + +) 

for(k=0;k<4;k++) 

for<l=0;l<4;l++) 

global- >dither[4*k+i][4*l+j]=(dm4[i]D] < <4)+dm4lk][l]; 

} 
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source/Copy.h 



typedef struct { 
Video video; 

char name[STRLEN], srcjiame(STRLEN]; 
int UVsampie[2]; 
int mode; 

Widget radioGroup; 
} CopyCtrlRec, *CopyCtrl; 
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source/Gram. y 

%{ 
/* 

* Grammar for files: .elo 
*/ 



# include 


"../include/xwave.h" 


^include 


"Klics.h" 


^include 


"Transform, h" 


^include 


"Copy.h" 


^include 


"Video.h" 


extern void 


VideoLoadO; 


extern void 


VideoSaveO; 


extern void 


VideoDropO; 


extern void 


ImportKlicsO; 


extern void 


Video AbekusSaveO ; 


extern void 


UnixShellO; 


extern void 


BatchCompCtrlO; 


extern void 


BatchTransCtrlO; 


extern void 


BatchCopyCtrlO; 


extern void 


BatchCompareO; 


extern void 


BatchCtrlO; 



extern CompCtrl InitCompCtrlO; 
extern CopyCtrl InitCopyCtrlO; 
extern TransCtrl InitTransCtrlO; 

static char *ptr, 
void NewBatchQ; 

%> • 
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%union 

{ 



double fnum; 
int num; 
char *ptr, 
Boolean bool; 



>; 



%token SIZE TRANSFORM TRANSFORM NONE TRANSFORM_WAVE PATH 
%token FILE_PAL PALETTE RANGE LINE 

%token FTLE_VID TYPE FORMAT_MONO FORMATRGB FORMATYUV 
RATE DISK GAMMA PATH FILES START END LEN DIM HEADER OFFSETS 
NEGATIVE PRECISION 

% token FILE_BAT LOAD SAVE SAVE_ABEKUS COMPARE DROP 

COMPRESS VIDEO_NAME STATS_NAME BIN NAME 

%token STILL.MODE VIDEO_MODE AUTO_Q QUANT_CONST 

THRESH_CONST BASE_FACTOR DIAG FACTOR CHROMEF ACTOR 

%token DECISION DECMAX DECSIGABS DEC.SIGSQR FEEDBACK 

FILTER FLT_NONE FLT_EXP CMP_CONST SPACE LEFT_BRACE RIGHT_BRACE 

DIRECTION 

% token FPS BITRATE BUFFER XWAVE SHELL IMPORTJQJCS 

% token COPY DIRECT_COPY DIFF LPF_WB>E LPF_ONLY RGB_YUV 

%token <num> NUMBER 

%token <ptr> STRING 

%token <fnum> FNUMBER 

%token <bool> BOOLEAN 

%type <mnn> number videorype decision filter 

%type <ptr> string 

%type < fnum> fmimber 

%type <bool> boolean 
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wait 

I pal_id paljiesc 

J videojd video_desc 

| bat_id bat_desc bat_end; 

paljd : FILE_PA1 { 

Dprintf("Gram: palette file %s\n" .global- >parse_file); 

}; 

videojd : FILEVID { 

Dprintf("Gram: video file %s\n" .global- >parse_file); 
global- > videos- > start = 1 ; 
global- > videos- > size[2] = 1 ; 

}; 

batjd : FILEBAT { 

Dprintf("Gram: batch file %s\n" .global- > parsejile); 

}; 

paljiesc 

| pal desc palette LEFT_BRACE mappings RIGHT_BRACE; 

palette : PALETTE string { 

Palette pa l=(Palette)MALLOC(sizeof(PaletteRec)); 

Dprintf("Gram: palette %s\n",$2); 
strcpy(pal- > name,$2); 
pal- > mappings = NULL; 
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pal- > nsxt= global- > palettes; 
global- > palettes =pal; 
global- > no j>als+ + ; 



mappings 

| mappings mapping; 

mapping : RANGE number number LINE number number { 

Map map=(Map)MALLOC(sizeof(MapRec)); 

Dprintf("Gram: Range %d to %d m = %d c=%d\n".$2,$3,$5,$6); 

map- > start =$2; 

map- > finish =$3; 

map->m=$5; 

map->c=$6; 

map- > next -global- > palettes- > mappings; 
global- > palettes- > mappings = map; 

}; 

video_desc : video_defs { 

if (global- > videos- > size[0] = =0 && 

global- > videos- > size[ 1] = =0) { 

global- > videos- > sizelO] = global- > videos- > cols; 
global- > videos- > size[ 1] = global- > videos- > rows; 

} 

}; 



video defs 



video defs video def; 



video def : PATH string { 
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DprintfC Video path %s\n\$2); 
strcpy(global- > videos- > path,$2); 

} 

| FILES string { 

DprimfCFrames stored in %s\n",$2); 
strcpy(global- > videos- > files, $2); 

} 

j TYPE videotype { 

String typesD={ n Mono", n RGB","YUV-}; 

Dprintf("Video type: %s\n",types[$2]); 
global- > videos- > type= (VideoFonnat)$2; 

} 

| RATE number { 

Dprintff" Video rate %d fps\n",$2); 
global- > videos- > rate =$2; 

} 

i DISK{ 

Dprintf("Frames on disk\n"); 
global- > videos- > disk =True; 

} 

| GAMMA { 

Dprintf("Gamma correctedXn"); 
global- > videos- > gamma = True; 

} 

J NEGATIVE { 

Dprintf("Negative video\n"); 
global- > videos- > negative = True; 

} 

J TRANSFORM videojransform 
| START number { 

DprintfCVideo start %03d\n",$2); 



SUBSTITUTE SHEET (RULE 261 



WO 94/23385 



PCT/GB94/006T7 



-407 - 

global- > videos- > sun = $2; 

} 

j END number { 

DprintfC Video end %03d\n",$2); 

global- > videos- > size[2] = $2-global- > videos- > start + 1 ; 

} 

j LEN number { 

DprintfT Video frames %d\n\$2); 
global- > videos- > size[2] = $2; 

} 

! DIM number number { 

Dprintf( "Video dimensions %d %d\n",$2,$3); 
global- > videos- > cols = $2; 
global- > videos- > rows =$3; 

} 

| HEADER number { 

Dprintf( "Video header size %d\n",$2); 
global- > videos- > offset = $2; 

} 

| OFFSETS number number { 

Dprintf( "Video offsets %d %d\n",$2,$3); 
global- > videos- > x_offset=$2; 
global- > videos-> y_offset=$3; 

} 

| SIZE number number { 

Dprintf("Video size %d %d\n\$2,$3); 
global- > videos- > size[0] =$2; 
global- > videos- > size[l] =$3 ; 

} 

| PRECISION number { 

Dprintf("Video precision %d bits\n".8+$2); 
global- > videos- > precision = $2; 
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}; 

video type : FORMAT MONO { $$=(int)MONO; } 
| FORMAT RGB { $$=(int)RGB; } 
J FORMAT_YUV number number { $$=(im)YUV; 

global- > videos- >UVsample[0] =$2; global- > videos- >UVsample[l] =$3; }; 

video_transform : TRANSFORM_NONE { 

global- > videos- > trans . type = TRANS_None ; 

} 

| TRANSFORM_WAVE number number boolean { 
Dprintf("Video wavelet tranfonned %d %d 

%s\n",$2,$3,$4?"True":"False"); 

global- > videos- > trans . type = TRANS_Wave 
global- > videos- > trans. wavelet.spacetO] = $2 
global- > videos- > trans.wavelet.space[l] =$3 
global- > videos- > trans, wavelet, dim- $4; 

}; 



bat end 



XWAVE { 

DprintfCGram: XWAVE\n"); 
NewBatch(BatchCtrl,(caddr_t)NULL.NULL); 



bat desc : bat_cmds { 



bat cmds 



Dprintf("Gram: End of batch file\n n ); 

}; 



| bat_cmds bat_cmd; 
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bat_cmd : simple_cmd 

J complex_cmd 

simple_cmd : LOAD string { 

XawLisiRcturnStruct ^ist_return= (XawListReturnStruct 

*)MALLOC(sizeof(XawListReturhStruct)); 



Dprintf("Gram: LOAD %s\n".$2); 
list_return- > string = $2; 

NcwBatch(VideoLoad,NULL.(caddr_t)list_retum); 

} 

| SAVE string { 

XawListReturnStruct *list_return = (XawListReturnStruct 

*)MALLOC(sizeof(XawListReturnStmct)); 



Dprintf("Gram: SAVE %s\n",$2); 
list_return- > string = $2; 

NewBatch(VideoSave .NULL, (caddr_t)list_retum) ; 

} 

| SAVEABEKUS string string string string { 
. AbekusCtrl 

Ctrl =(AbekusCtrl)MALLOC(siteof(AbekusCtrlRcc)); 

DpTintf("Gram: SAVE ABEKUS %s %s %s 

%s\n",$2,$3,$4,$5); 

strcpy(ctrl- > names[0] ,$2); 
strcpy(ctrl- > names[l] ,$3); 
strcpy(ctri- > namesl2] ,$4); 
strcpy(ctrl- > names[3] ,$5); 
NewBatch(VideoAbekusSave,(caddr_t)ctrl,NULL); 

} 
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J COMPARE siring siring { 

XawListRetumStruct *list_return=(XawListReturnStnict 

•)MALLOC(si2eof(XawLisiRetumSiruct)); 

DprintfCGram: COMPARE %s with %s\n".$2,$3); 
list_return- > string = $2; 

NewBatch(BatchCompare, (caddr_t)$3 , (caddr_t)list_return); 

t 

} 

| DROP string { 

XawListReiurnStruct *list_retum = (XawLisiReturnSiruct 

*)MALLOC(sizeof(XawListRcturnStruct»; 

Dprintf("Gram: DROP %s\n",$2); 
list_retum- > string = $2; 

NewBatchOridcoDrop.NULL^caddrjJlist^return); 

} 

| IMPORT_IOJCS string { 

XawListRetumStruct *list_retum = (XawListRetumStruct 
*)MALLOC(sizeof(XawListRcturnStruct)); 

Dprintf("Gram: IMPORT_KLICS %s\n",$2); 
list_retum- > string = $2 ; 

NewBatch(ImpoitKlics,NUlX,(caddrj)list_return); 

} 

| SHELL string { 

char **argv, *str=$2; 

int c, argc =1, len= strlen(str); 

Dprintf("Shell %s\n",str); 
for(c=0;c<len;c++)if (strlc] ==' ') { 

strld^O'; 

argc+ + ; 
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} 



argv=(char **)MALLOC((argc + l)*sizeof(char *)); 
argc=0; 

for(c=0;c < len;c + = 1 +strlen(str+c)) { 
argv[argc]=(char 

*)MALLOC((strlen(str+c) + l^sizeofCchar)); 

strcpy(argv[argc] ,str +c); 
argc++; 

} 

argv[argc] = NULL; 

NewBatch(UnixShell,(caddr_t)argv f NULL); 

}; 

complex_cmd : compress LEFTJ3RACE comp_args RIGHTBRACE 

| transform LEFT_BRACE trans_args RIGHT_BRACE 
| copy copy_arg; 

compress : COMPRESS string { 

CompCtrl ctrl=lnitCompCtrl($2); 



Dprintf("Gram: COMPRESS\n"); 
NewBatch(BatchCompCtrl,(<addr_t)ctrl,NULL); 



}; 



transform : TRANSFORM string { 

TransCtrl ctrl=InitTransCtrl($2); 



Dprintf("Gram: TRANSFORMS"); 
NewBatch(BatchTramC^,((addr_t)ctrl t NULL); 



copy 



COPY string string { 
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CopyCtrl ctrl=InitCopyCtrl(S2); 
DprintfCGram: Copy\n"); 
strcpy(ctrl- > name,$3); 

NewBatch(BatchCopyCtrl,(caddr_t)cirl.NULL); 



}; 



comp_args 



trans_args 



comp_args comp_arg; 



transargs trans_arg; 



copy arg : DIRECT COPY number number { 

Dprintf("Gram: Direct Copy (sample %d %d)\n",$2,$3); 
((CopyCtrl)global- > batchjist- > closure)- > mode = 1 ; 

((CopyCtrl)global- > batchjist- > closure)- > UVsample[0] =$2; 

((CopyCtrl)global- > batch_list- > closure)- > UVsamplel 1 ] = $3 ; 

} 

| DIFF { 

DprintfCGram: Differance Copy\n"); 
((CopyCtrl)global- > batchjist- > closure)- > mode* 2; 

} 

| LPFWIPE { 

DprintfCGram: LPF zercAn"); 

((CopyCtrl)global- > batchjist- > closure)- > mode = 3 ; 

} 

! LPF ONLY { 

Dprintf("Gram: LPF only\n"); 

((CopyCtrl)global- > batchjist- > closure)- > mode =4; 

} 
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j RGB_YUV { 

DprintfCGram: RGB/YUV\n"); 

((CopyCtrl)global- > batchjist- > closure)- > mode =5; 

} 

| GAMMA { 

DprintfCGram: Gamma convert\n"); 
((CopyCtrl)global- > batchjist- > closure)- > mode =6; 

}; 



comp_arg : VIDEO_NAME string { 

Dprintf("Gram: Compress name %s\n\$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > name,$2); 
} 

| STATS NAME string { 

DprintfCGram: Stats name %s\n",$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > stats_name,$2); 

((CompCtrl)global- > batchjist- > closure)- > stats_switch=True; 
} 

! BINNAME string { 

DprintfCGram: Bin name %s\n",S2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > bin_name,$2); 

((CompCtrl)global- > batch_list- > closure)- > bin_switch=True; 
} 

| STILL JvlODE { 

DprintfCGram: Still\n"); 

((CompCtrl)global- > batchjist- > closure)- > stillvid=True; 

} 
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! VIDEO_MODE { 

DprinrffGram: Video\n n ); 

((CompCtrl)global- > batch_list- > closure)- > stillvid = False: 

} 

| AUTO Q boolean { 

Dprintf("Gram: Auto_q %s\n",$2?"True":"False"); 
((CompCtrl)global- > batchjist- > closure)- > auto_q = $2 ; 

} 

| QUANT CONST fhumber { 

Dprintf("Gram: Quant const %f\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > quant_const - $2 ; 
} 

| THRESHCONST f number { 

Dprintf("Gram: Thresh const %f\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > thresh_const=$2; 
} 

| BASE_FACTOR number fhumber { 

Dprintf("Gram: Base factor oct %d=%f\n",$2,$3); 

((CompCtrl)global- > batchjist- > closure)- > base_factors[$2] =$3; 
} 

| DIAG_FACTOR fhumber { 

Dprintf("Gram: Diag factor %f\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > diag Jactor=$2; 

} 

| CHROMEFACTOR fhumber { 

Dprintf("Gram: Chrome factor %f\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > chrome factor=$2; 
} 
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| DECISION decision { 

DprintfCGram: Decision changed\n"); 
((CompCtrl)global- > batchjist- > closure)- > decide = $2; 

} 

| FEEDBACK number { 

((CompCtrl)global- > batchjist- > closure)- > feedback =$2; 
((CompCtrl)global- > batchjist- > closure)- > auto_q = True; 

} 

| FILTER filter { 

String filters[2]={"None","Exp"}; 
DprintfCGram: Filter %s\n",filters[$2]); 
((CompCtrl)global- > batchjist- > closure)- > filter=$2; 

} 

| CMPCONST fnumber { 

DprintfCGram: Comparison %f\n\$2); 
((CompCtrl)global- > batchjist- > closure)- > cmp_const =$2; 

} 

| FPS fnumber { 

DprintfCGram: Frame Rate %f\n",$2); 
((CompCtrl)global- > batchjist- > closure)- > fps = $2; 

> 

| BITRATE number { 

Dprintf("Gram: %dx64k/s\n\$2); 

((CompCtrl)global- > batchjist- > closure)- > bitrate =$2; 

} 

| BUFFER { 

DprintfCGram: Buffer on\n"); 

((CompCtrl)global- > batchjist- > closure)- > buf_switch=True; 

}; 

decision : DECMAX{ $$ = 0; } 
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DEC_SIGABS { $$ = 1; } 
DEC SIGSQR { $$ = 2; }; 



filter : FLT_NONE { $$ = 0; } 

| FLT_EXP { $$ = 1; }; 

trans_arg . VIDEO_NAME string { 

DprintfCGram: Transform name %s\n",$2); 

strcpy(((TransCtrl)global- > batchjist- > closure)- > name,$2); 
} 

| DIRECTION boolean { 

DprintfCGram: Direction %s\n",$2?"True": "False"); 
((TransCtrDglobal- > batchjist- > closure)- > dirn= $2; 

} 

| SPACE number number { 

DprintfCGram: Space %d %d\n",$2,$3); 
((TransCtrl)global- > batchjist- > closure)- > space[0] =$2; 
((TransCtrl)global- > batchjist- > closure)- > spacefl] = $3 ; 

} 

| PRECISION number { 

DprintfCGram: Precision %d bits\n",8+$2); 
((TransCtrl)global- > batchjist- > closure)- > precision= $2; 

}; 

boolean : BOOLEAN { $$ = $1; }; 

string : STRING { 

ptr - (char *)malloc(strlen($l)+l); 

strcpy(ptr,l+$l); 
ptr[strlen(ptr)-l]='\0'; 
$$ = ptr; 
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}; 

fnumber : FNUMBER { $$ = $1; }; 
number : NUMBER { $$ = $1; }; 
%% 

yyerror(s) char *s; { 

Eprintf("Gram: error %s\n",s); 
exit(3); 

} 

void NewBatch(proc,closure,call_data) 
Proc proc; 

caddr_t closure, call_data; 

{ 

Batch bat-(Batch)MALLOC(sizeof(BatchRec)); 

bat- > proc =proc; 
bat- > closure = closure; 
bat- > call_data = call_data; 
bat- > next = global- > batch Jist; 
global- > batchjist=bat; 

} 
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source/Klics.h 



/* Block size - no not change */ 
^define BLOCK 2 

typedef int BlockfBLOCK] [BLOCK] ; /* small block •/ 
/* tokens */ 

^define TOKENS 15 

#define ZERO_STILL 0 
#define NON_ZERO_STILL 1 
#define BLOCK.SAME 2 
^define ZERO_VID 3 
#define BLOCK_CHANGE 4 
#define LOCAL_ZERO 5 
#defroe LOCAL_NON_ZERO 6 
#define CHANNEL_ZERO 7 
^define CHANNEL NON ZERO 8 
#define OCTZERO - 9 

#define OCT_NON_ZERO 10 
#define LPF_ZERO 11 
^define LPF_NON_ZERO 12 
Mefine LPFLOCZERO 13 
#define LPF_LOC_NON_ZERO 14 

static int token_bits [TOKENS] 

= {1,1,1.2,2,1,1.1,1.1,1,1,14,1}; 

static unsigned char token_codes[TOKENS] = {0,1,0,1,3,0,1,0,1,0,1,0,1,0,1}; 
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/* decision algorithms */ 
#define MAXIMUM 0 
#define SIGABS 1 
#define S1GSQR 2 

/* compression modes */ 
tfdefine STILL 0 
#define SEND 1 
#define VOID 2 
#define STOP 3 

/* LookAhead histogram */ 
#define . fflSTO 400 
#define HISTODELTA 20.0 
#define HISTO_BITS 9 

linchide " . ./include/Bits.h" 

typedef struct { 
Video src, dst; 

Boolean stillvid, stats_switch, bin_switch, auto_q, buf_switch; 
double quant_const, threshconst, cmp_const, fps, 
base_factors[5], diag_factor, chrome_factor; 
int bitrate, feedback, decide, filter; 

char namefSTRLEN], stats_name[STRLEN] , bin_name[STRLEN], 
src_name[STRLEN]; 

Bits bfp; 
} CompCtrlRec, *CompCtrl; 

typedef struct { 

Boolean stillvid, auto_q, buf_switch; 

double quant_const. thresh_const, cmp_const, fps, 
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base_factors[5], diag_factor, chrome_factor; 

int decide; 
VideoFormat type; 
Boolean disk, gamma; 
int rate, start, size[3], UVsample[2]; 
VideoTrans trans; 
int precision; 
} KlicsHeaderRec, *KlicsHeader; 
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source/KlicsSA.h 



include <stdio.h> 
include "Bits.h 



#define negif(bool, value) ((bool)?-(value): (value)) 
extern Bits bopenO; 

extern void bclose(). bread(), bwriteO, bflushO; 

/* Stand Alone definitions to replace VideoRec & CompCtri assumes: 

* video- > type == YUV; 

* video- >UVsampleQ = { 1,1}; 

* video- > trans. wavelet.spaceQ = {3,2}; 

* Ctrl- > bin_switch = = True; 
*/ 

define SA_WIDTH 352 
^define SA_HEIGHT 288 
^define SA_PRECISION 2 

static double base_factors[5]={ 1.0,0.32,0. 16,0. 16,0. 16}; 
Idefine diag_factor 1.4142136 
^define chrome_factor 2.0 
#define thresh_const 0.6 
^define cmp_const 0.9 

/* Block size - no not change */ 
^define BLOCK 2 

typedef int BlockfBLOCK] [BLOCK]; /* small block */ 
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/• tokens */ 

define TOKENS 15 

^define ZERO_STILL 0 
#define NONZEROSTILL 1 
^define BLOCK_SAME 2 
#define ZERO_VID 3 
#define BLOCKCHANGE 4 
#define LOCALZERO 5 
#define LOCAL NON ZERO 6 
^define CHANNEL ZERO 7 
#define CHANNELNONZERO 8 
#define OCT_ZERO 9 
#define OCT_NON_ZERO 10 
#define LPF ZERO 11 
#define LPF NON ZERO 12 
#define LPF LOC ZERO 13 
#define LPF_LOC_NON_ZERO 14 

static int token_bits[TOKENS] 
={1,1,1,2,2,1.1,1.1.1.1,1,1,1.1}; 

static unsigned char token_codes[TOKENS]={0,l,0,l 1 3,0,l,0,l,0,l 1 0,l,0,l}; 

/* decision algorithms */ 
#defme MAXIMUM 0 
^define SIGABS 1 
^define SIGSQR 2 

/* compression modes */ 
Idefme STILL 0 
#define SEND 1 
#define VOID 2 
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#define STOP 3 

/* LookAhead histogram */ 
#defme HISTO 400 
#define HISTO_DELTA 20.0 
#define HISTO_BITS 9 
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source/Lex. 1 



%{ 



Lex driver for input files: .pal .vid .bat 



•/ 



# include 
^include 
extern int 



" . ./include/xwave . h" 

\./include/Gram.h n 

ParselnputO; 



#undef 
#undef 
#undef 
Aindef 
^define 
#define 
^define 
^define 



unput 
input 
output 
feof 

unput(c) 
inputO 
output(c) 
feofQ 



ungetc(c,global- > parse_fp) 

Parselnput(g lobal- > parsefp) 
putcharfc) 
(1) 



%} 



number -?l0-9]+ 
fnumber -?[0-9]+\"[0-9]+ 
string \"(P"]|W.)*N" 

%stan WATT MAP VIDEO BATCH BATCH TRANS BATCHCOMP 
%n2000 
%p 4000 
%e 2000 



CIIOCTmiTC cwfft mm F Ifft 



WO 94/233*5 



PCT/GB94/00677 



425 



%% 



"/*" { char c-'\0'; 



} 



whilc(c! = 7') { 

while (c!=**') c=input(); 
while (c= = **') c=input(); 

} 



\.pal { BEGIN MAP; Dprintf("Lex: Reading palette file\n"); return(FILEJ > AL); } 
\.vid { BEGIN VIDEO; Dprintf("Lex: Reading video file\n"); return(FILE_VID); } 
\.bat { BEGIN BATCH; Dprintf("Lex: Reading batch file\n"); retum(FILE_BAT); } 



{number} 

{string} 

{fhumber} 



{ (void)sscanf(yytext, "%d", AyylvaLnum); return(NUMBER); } 

{ yylval.ptr = (char *)yytext; rctum(STRING); } 

{ (void)sscanf(yytext, "%1P, &yylval.fimm); return(FNUMBER) ; } 



< MAP > Palette 
<MAP>\{ 
<MAP>\} 

< MAP > Range 

< MAP > Line 



{ retum(PALETTE); } 

{ return(LEFT_BRACE); } 
{ return(RIGHT_BRACE); } 
{ return(RANGE); } 
{ return(LINE); } 



< VIDEO Type 

< VIDEO > MONO 

< VIDEO > RGB 

< VIDEO >YUV 

< VIDEO > Rate 

< VIDEO > Disk 



{ retum(TYPE); } 

{ retum(FORMAT_MONO); } 

{ return(FORMAT_RGB); } 

{ return(FORMAT_YUV); } 

{ return(RATE); } 

{ reoirn(DISK); } 



< VIDEO > Gamma { retura(GAMMA); } 

< VIDEO > Negative { return(NEGATIVE); } 
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< VIDEO > Path { return(PATH); } 

< VIDEO > Files { retum(FILES); } 

< VIDEO > Transform { return(TRANSFORM); } 

< VIDEO > None { retum(TRANSFORM_NONE); } 

< VIDEO > Wavelet { retum(TRANSFORM_W A VE) ; } 

< VIDEO > Stan { retum(START) ; } 

< VIDEO > End { return(END); } 

< VIDEO > Length { return(LEN); } 

< VIDEO > Dimensions { return(DIM); } 

< VIDEO > Header { retum(HEADER); } 

< VIDEO > Offsets { return(OFFSETS); } 



< VIDEO Size 

< VIDEO > Precision 

< VIDEO > Yes 
<VIDEO>No 



{ return(SIZE); } 

{ return(PRECISION); } 

{ yylval.bool=True; retum(BOOLEAN); } 
{ yylval.bool=Fa!se; return(BOOLEAN); } 



< BATCH > Load 

< BATCH > Save 

< BATCH > SaveAbekus 

< BATCH > Compare 

< BATCH > Drop 

< BATCH > ImportKLICS 

< BATCH > Transform 

< BATCH > Compress 

< BATCH >Xwave 

< BATCH > Shell 

< BATCH > Copy 

< BATCH > Direct 

< BATCH >Diff 

< BATCH > LPFzero 

< BATCH >LPFonly 

< BATCH > RGB- YUV 



{ return(LOAD); } 

{ rcturn(SAVE); } 
{ retura(SAVE_ABEKUS); } 

{ renirn(COMPARE); } 

{ return(DROP); } 
{ retura(IMPORT_KLICS); > 
{ BEGIN BATCH_TRANS; return(TRANSFORM); } 

{ BEGIN BATCH_COMP; return(COMPRESS); } 
{ return(XWAVE); } 
{ retum(SHELL); } 

{ return(COPY); } 
{ return(DIRECT_COPY); } 

{ return(DIFF); } 

{ return(LPF_WIPE); } 

{ return(LPF_ONLY); } 

{ return(RGB_YUV); } 
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< BATCH > Gamma 



{ remm(GAMMA); } 



< BATCH_COMP > VideoName 

< BATCH_COMP > Stats 

< BATCH_COMP > Binary 
<BATCH_COMP>Yes 
<BATCH_COMP>No 

< BATCH_COMP > Still 

< BATCH_COMP > Video 

< BATCH_COMP > AutoQuant 

< BATCH_COMP > QuantConst 

< BATCH_COMP > ThrcshConst 

< BATCH_COMP > BaseFactor 

< BATCH.COMP > DiagFactor 

< BATCH_COMP > ChromeFactor 

< BATCH_COMP > Decision 

< BATCHCOMP > Feedback 

< BATCH_COMP > Maximum 

< BATCH_COMP> SigmaAbs 

< BATCH_COMP> SigmaSqr 
<BATCH_COMP> Filter 

< BATCH.COMP > None 
<BATCHCOMP>Exp 

< B ATCH_COMP > CmpConst 

< BATCH_COMP> FrameRate 

< BATCH_COMP> Bitrate 

< BATCHCOMP > Buffer 
<BATCH_COMP>\{ 

< BATCH.COMP >\} 
reium(RIGHT_BRACE); } 



return(VIDEO_NAME); } 

return(STATS_N AME) ; } 

return(BIN_NAME); } 

{ yylval.bool=True; rerura(BOOLEAN); } 
{ yylval.bool= False; retum(BOOLEAN); } 

return(STILL_MODE); } 

rcturn(VIDEO_MODE); } 

return(AUTO_Q); } 

rctura(QUANTCONST); } 

retura(THRESHCONST); } 

retum(BASE_FACTOR); } 

return(DIAG_FACTOR); } 

return(CHROME_F ACTOR) ; } 

return(DECISION); } 
return(FEEDBACK); } 

{ return(DEC_MAX); } 
return(DEC_SIGABS); } 
return(DEC_SIGSQR); } 
return(FTLTER); } 
return(FLT_NONE) ; } 

{ retura(FLT_EXP); } 
return(CMP_CONST); } 
ieturn(FPS); } 
rcturn(BITRATE); } 
remrn(BUFFER); } 

{ return(LEFT_BRACE) ; } 

{ END; BEGIN BATCH; 



< BATCH TRANS > VideoName { return(VIDEO_N AME) ; } 
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< BATCH_TRANS > Direction { rcrorn(DIRECTION) ; } 
<BATCH_TRANS> Space { retum(SPACE); } 

< BATCH TRANS > Precision { return(PRECISION); } 



< BATCH_TRANS > Yes 

< BATCHTRANS > No 
<BATCH_TRANS>\{ 

< BATCH_TRANS > \} 



{ yylval.booi=Tme; return(BOOLEAN); } 

{ yylval.bool=False; remra(BOOLEAN); } 
{ retum(LEFT_BRACE); } 

{ END; BEGIN BATCH; retum(RIGHT_BRACE); } 



[• \t\n] { ; } 

%% 

yywrapO { remrn(l); } 
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source/Transf orm . h 



typedef struct { 
Video src; 

char name[STRLEN], src_name[STRLENl; 
int space[2], precision; 
Boolean dim; 
} TransCtrlRec, *TransCtrl; 
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source/Video, h 



typed ef struct { 

char names[4] [STRLEN] ; 
} AbekusCtrlRec, *AbekusCttl; 
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source/makefile 



ft Xwave Makefile 
If 

CFLAGS = -0 -I.. /include 

UBS = -lXaw -IXmu -lXt -IXext -1X11 -lm -11 -L/usr/openwin/lib 

KEEP_STATE: 
SUFFIXES: .c .o 

xwaveSRC = Select.c Conven.c xwave.c InitMainx Pop2.c Video2.c Malloc.c 
InitFrame.c \ 

Frame.c Transform. c Codvo1vc3.c Update.c Image. c Menu.c 
PullRightMenu.c \ 

NameButton.c SmeBSBpr.c Process. c Lex.c Gram.c Parse.c Color.c \ 
Bits.c Storage. c Copy.c Message.c Palette.c ImportKlics.c Icon3.c KlicsS.c 

\ 

KlicsSA.c KlicsTestSA.c ImportKlicsSA.c ImpKlicsTestSA.c 
objDIR = ../$(ARCH) 

i 

xwaveOBJ = $(xwaveSRC:%.c=$(objDIR)/%.o) 

$(objDIR)/xwave: J(xwaveOBJ) 

gcc -o $@ $(xwaveOBJ) $(UBS) $(CFLAGS) 
echo ••••••••••••••••••••• 

S(xwaveOBJ): $$(@F:.o=.c) ../include/xwave.h 
gcc -c $(@F: .o=.c) $(CFLAGS) -o %@ 

Lex.c: Gram.c Lex.l 
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lex Lex.l 

mv lex.yy.c Lex.c 

Gram.c: Gram.y 

bison -dlt Gram.y 

mv $(@F:.c = .tab.h) ../include/Gram.h 
mv $(@F:.c = .tab.c) Gram.c 
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include/Bits. h 



#ifndef _Biis_h 
#define _Bits_h 

typedef stnict { 

unsigned char buf; 

int bufsize; 

FILE *fp; 
} BiisRec, *Bits; 

#endif 
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include/DTheader.h 



typedef stnict DTheader { 

char file_id[8J; /* "DT-IMAGE" */ 

char struct_id; I* \*l 

char prodid; /* 4 */ 

charutil_id; 1*1*1 

char board_id; 1*2*1 

char create_time[9]; /* [0-l]year, [2]raonth, l3]dayoftnonth, [4]dayofweek, 
[5]hour. [6]min, [7]sec, [8]scc/100 */ 

char mod time[9]; /* as creatc_time */ 

char datum; /* 1 */ 

char datasize[4J; /* 1024?? */ 

char file_struct; /* 1 */ 

char datatype; /* 1 */ 

char compress; I* 0*1 

char store; /* 1 */ 

char aspectI2]; /* 4, 3 */ 

char bpp; /* 8 */ 

char spatial; /* 1 */ 

char width{2]; /• 512 •/ 

char height^] ; /* 512 */ 

char full_width[2]; /* 512 */ 

char fuU_height(2]; /♦ 512 */ 

char unusedl[45]; 

char comment[160]; 

char unused2[256]; 
} DTheader; 
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include/Icon. h 



typedef enum { 

FWJabel, FWJcon, FW_command, FWtext, FWJrotton, FWJcon_button, 
FW_view, FWjogglc, 

FW_yn, 

FW_up, FW_down, FW_integer, 
FWjcroll, FWJloat, 
FWfonn, 
} FormWidgetType; 

typedef emim { 

SW_below, SW_over, SW_top, SW_racnu, 
} SbellWidgetType; 

typedef struct { 
String name; 
String contents; 

int fromHoriz, fromVert; 

FormWidgetType type; 
String hook; 
} Form! tern; 
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include/Iraage.h 



* SXCoiisortium: Image. h,v 1.24 89/07/21 01:48:51 kit Exp $ 
*/ 

/*++****+***++**+ ********* ********************************** 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 
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ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 



#ifndef _XawImage_h 
#define _XawImage_h 

* Image Widget 



^include <X11/Xaw/Simple.h> 
^include <Xll/Xmu/Converters.h> 



/* Resources: 



Name Class RepType Default Value 



border BorderColor Pixel XtDefaultForeground 

borderWidth BorderWidth Dimension 1 

cursor Cursor Cursor None 

destroyCallback Callback XtCallbackList NULL 

insensitiveBorder Insensitive Pixmap Gray 

mappedWhenManaged Mapped WhenManaged Boolean True 

sensitive Sensitive Boolean True 

bitmap Bitmap Pixmap NULL 

callback Callback XtCallbackList NULL 

x Position Position 0 
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y Position Position 0 

•/ 

^define XtNbitraap "bitmap" 

#define XtCBitraap "Bitmap" 

/* Class record constants */ 

extern WidgetClass imageWidgetClass; 

typedef struct ImageClassRec *ImageWidgetClass; 
typedef struct _lmageRec *ImageWidget; 

#endif /* _XawImage_h */ 

/* DON'T ADD STUFF AFTER THIS #endif */ 



) 
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incIude/ImageHeader.h 

/* Author: Philip R. Thompson 

* Address: phils@aihcna.mit.edu, 9-526 

* Note: size of header should be 1024 (IK) bytes. 

* SHeader: ImageHeader.h,v 1.2 89/02/13 09:01:36 phils Locked $ 

* SDate: 89/02/13 09:01:36 $ 

* SSource: /mit/phils/mils/RCS/lmageHeader.h,v $ 

*/ 

#define IMAGE_VERSION 3 

typedef struct ImageHeader { 

char file_version[8]; /* header version */ 
char header_size[8]; /* Size of file header in bytes */ 
char image_width[8]; /* Width of the raster image */ 
char iinage_height[8]; /* Height of the raster imgage */ 
char num colors[8]; /* Actual number of entries in cjnap */ 
char num_channels[8]; /* 0 or 1 = pixmap f 3 = RG&B buffers */ 
char numj)ictures[8]; /* Number of pictures in file */ 
char alpha_channel[4]; /* Alpha channel flag */ 
char runlength[4}; /* Runlength encoded flag */ 
char author[48]; /* Name of who made it •/ 
char date[32]; /* Date and time image was made */ 
char program[16]; /* Program that created this file */ 
char comment[96]; /* other viewing info, for this image */ 
unsigned char cjnap[256][3]; /* RGB values of the pixmap indices ♦/ 
} ImageHeader; 



/* Note: 

+ - All data is in char's in order to maintain easily portability 
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* across machines and some human readibility. 

* - Images may be stored as pixmaps or in seperate channels, such as 

* red, green, blue data. 

* - An optional alpha channel is seperate and is found after every 

* num_channels of data. 

* - Pixmaps, red, green, blue, alpha and other channel data are stored 

* sequentially after the header. 

* - If numchannels = 1 or 0, a pixmap is assumed and up to num_colors 

* of colormap in the header are used. 
*/ 

/**♦ end ImageHeader.h 
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include/ImageP.h 



/* 

* SXConsortium: ImageP.h.v 1.24 89/06/08 18:05:01 swick Exp $ 
•/ 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
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TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. • 
/* 

* ImageP.h - Private definitions for Image widget 

#ifhdef _XawImageP_h 
#define _XawImageP_h 

* Image Widget Private Data 
* 

^include "../inchide/lmage.h" 
^include <Xll/Xaw/SimpleP.h> 

/* New fields for the Image widget class record */ 

typedef struct {int foo;} ImageClassPart; 

/* Full class record declaration */ 
typedef struct _ImageClassRec { 

CoreClassPan core_class; 

SimpleClassPart s imp le_c lass; 
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ImageClassPan imageclass; 
} ImageClassRec; 

extern ImageClassRec imageClassRec; - 

/* New fields for the Image widget record */ 
typedef struct { 
/* resources */ 

Pixmap pixmap; 

XtCallbackList callbacks; 

/* private state */ 

Dimension map_width, map_height; 
} ImagePart; 

* Full instance record declaration 
* 

typedef struct ImageRec { 

CorePart core; 

SimplePan simple; 

ImagePart image; 
} ImageRec; 

#endif /* _XawImageP_h */ 
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include/Message. h 



typcdef struct { 

Widget shell, widget; /* shell and text widgets (NULL if not created */ 

XawTextBiock info; /* Display text */ 

int size, rows, cols; /* Size of buffer (info.ptr) & dimensions of display */ 

XawTextEditType edit; /* edit type */ 
Boolean own_text; /* text is owned by message? */ 

} MessageRec, *Message; 
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include/Palette.h 



^define PalettePath "." 

#define PalettsExt ".pal" 

typedef struct _MapRec { 
int start, finish, m, c; 
struct MapRec *next; 

} MapRec, *Map; 

typedef struct PaletteRec { 
char name[STRLEN]; 
Map mappings; 
struct PaletteRec *next; 

} PaletteRec, *Patette; 
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include/PullRigfatMenu.h 



/• 

* SXConsortium: PullRightMenu.h.v 1.17 89/12/11 15:01:55 kit Exp $ 

* Copyright 1989 Massachusetts Institute of Technology 
• 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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* PullRightMenu.h - Public Header file for PullRightMenu widget. 



* This is the public header file for the Athena PullRightMenu widget. 

* It is intended to provide one pane pulldown and popup menus within 

* the framework of the X Toolkit. As the name implies it is a first and 

* by no means complete implementation of menu code. It does not attempt to 

* fill the needs of all applications, but docs allow a resource oriented 

* interface to menus. 



/* PullRightMenu Resources: 



#ifndef ^PullRightMenu Ji 
^define _PullRightMenu_h 



include <X11/Shell.h> 



//include <Xll/Xmu/Converters.h> 



* PullRightMenu widget 



Name 



Class 



RepType 



Default Value 



background Background Pixel 

backgroundPixmap BackgroundPixmap Pixmap 
borderColor BorderColor Pixel ] 

borderPixmap BorderPixmap Pixmap 



XtDefaultBackground 



None 



XtDefaultForeground 



None 
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borderWidth 
bonomMargin 
columnWidth 
cursor 

desiroyCallback 

height 

label 

labelClass 
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BorderWidth Dimension 1 

VerticalMargins Dimension VerticalSpace 
ColumnWidth Dimension Width of widest text 
Cursor Cursor None 

Callback Pointer NULL 

Height Dimension 0 

Label String NULL (No label) 

LabelClass Pointer smeBSBObjectClass 



sensitive 
topMargin 
width 
button 
x 

y 



True 
VerticalSpace 



mappedWhenManaged MappedWhenManaged Boolean True 
rowHeight RowHeight Dimension Height of Font 

Sensitive Boolean 

VerticalMargins Dimension 
Width Dimension 0 

Widget Widget NULL 
Position Position 0 

Position Position 0 



typedef stmct _PullRightMenuClassRec* PullRightMenuWidgetClass; 
typedef struct PullRightMenuRec* PullRightMenuWidget; 

extern WidgetClass puliRightMenuWidgetClass; 



^define XtNcursor "cursor" 
#define XtNbottomMargin "bonomMargin" 
^define XtNcolumnWidth "columnWidth" 
^define XtNlabelClass "labelClass" 
Idefine XtNmenuOnScreen "mcnuOnScreen" 
^define XtNpopupOnEntry "popupOnEntry" 
#define XtNrowHeight "rowHeight" 
#define XtNtopMargin "topMargin" 
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Mefine XtNbutton "button" 

#define XtCColumnWidth "ColumnWidth" 
#define XtCLabelClass "LabelClass" 
^define XtCMenuOnScreen "MenuOnScreen" 
#define XtCPopupOnEntry "PopupOnEntry" 
/Mefine XtCRowHeight "RowHeight" 
#define XtCVerticalMargins "VerticalMargins" 
/fdefine XtCWidget "Widget" 

* Public Functions. 
* 

I* Function Name: XawPullRightMenuAddGlobalActions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcontext. 

* Returns: none. 
*/ 

void 

XawpullRightMenuAddGlobalActions(/* app_con */); 
/♦ 

XtAppContext app_con; 
*/ 

#cndif /* _PullRightMenu_h */ 
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include/SmeBSBpr.h 



/* 

* SXConsonium: SmeBSB.h.v 1.5 89/12/11 15:20:14 kit Exp $ 
» 

* Copyright 1989 Massachusetts Institute of Technology 
* 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE. 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
•/ 
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/* 

* SmeBSBpr.h - Public Header file for SmeBSB object. 

* This is the public header file for the Athena BSB Sme object. 

* It is intended to be used with the simple menu widget. This object 

* provides bitmap - string - bitmap style entries. 

#ifhdef JJmeBSBprJi 
#define SmeBSBprJi 

^include <Xll/Xmu/Conveners.h> 
^include <X11/Xaw/Smc.h> 

{•******m****m*m*m*m*m+**m*mmmmmmm++*mmmmmm*++**mmmmmmmmmmmmm**mm 
* 

* SmeBSBpr object 

/* BSB pull-right Menu Entiy Resources: 

Name Class RepType Default Value 

callback Callback Callback NULL 

destroyCallback Callback Pointer NULL 

font Font XFoniStruct * XtDefaultFont 

foreground Foreground Pixel XtDefaultForeground 

height Height Dimension 0 

label Label String Name of entry 
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leftBitmap LeftBitmap Pixmap None 

leftMargin HorizontalMargins Dimension 4 

rightfiitmap Rightfiitmap' Pixmap None 
rightMargin HorizontalMargins Dimension 4 

sensitive Sensitive Boolean True 

vertSpace VenSpace int 25 

width Width Dimension 0 

x Position Position On 

y Position Position 0 



rnenuName MenuName String "menu" 
*/ 

typedef struct _SmeBSBprClassRec *SmeBSBprObjcctClass; 
typedef struct _SmeBSBprRec *SmeBSBprObjcct; 

extern WidgetClass smeBSBprObjectClass; 

#define XtNleftBitmap "leftBitmap" 

#define XtNIeftMargin "leftMargin" 

#define XtNrightBhmap "rightBitmap" 

#define XtNrightMargin " rightMargin " 

^define XtNvertSpace "vertSpace" 

^define XtNmenuName "menuName" 

#define XtCLeftBitmap "LeftBitInap ,, 

^define XtCHorizontalMargins "HorizontalMargins" 

#defme XtCRightBitmap "RightBitmap" 

#defme XtCVertSpace "VertSpace" 

#define XtCMenuName "MenuName" 

#endif /* _SmeBSBpr_h */ 
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include/SmeBSBprP.h 



/* 

* SXConsortium: SmeBSBP.h.v 1.6 89/12/11 15:20:15 kit Exp $ 

* Copyright 1989 Massachusetts Institute of Technology 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
» 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
. * Author: Chris D. Peterson, MIT X Consortium 
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* SmeP.h - Private definitions for Sme object 
* 

#ifndef _XawSmeBSBP_h 
#define XawSmeBSBP h 



* Sme Object Private Data 



^include <Xll/Xaw/SmeP.h> 
^include \./include/SmeBSBpr.h n 



* New fields for the Sme Object class record. 



typedef struct SmeBSBprClassPart { 

XtPointer extension; 
} SmeBSBprClassPart; 

/* Full class record declaration */ 
typedef struct _SmeBSBprClassRec { 
RectObjClassPart rect_class; 



/ni n C OC\ 



WO 94/23385 



PCT/GB94/00677 



- 455 - 

SraeClassPan sme_class; 
SmeBSBprClassPart sme_bsbj:lass; 
} SmeBSBprClassRec; 

extern SmeBSBprClassRec SmeBSBprClassRec; 

/* New fields for the Sme Object record •/ 
typedef struct { 
/* resources */ 

String label; /* The entry label. */ 

int vert_space; /* extra vert space to leave, as a percentage 

of the font height of the label. */ 
Pixmap left_bitmap, right_bitmap; /* bitmaps to show. */ 
Dimension left_margin, right_margin; /* left and right margins. */ 
Pixel foreground; /* foreground color. */ 

XFontStnxct * font; /* The font to show label in. */ 

XtJustify justify; /* Justification for the label. */ 

String menu_name; /* Popup menu name */ 

/* private resources. */ 

Boolean set_values_area_cleared; /* Remember if we need to unhighlight. */ 

GC nonnjc; /* noral color gc. */ 

GC rev jc; /* reverse color gc. */ 

GC normjgray^gc; /* Normal color (grayed out) gc. */ 

GC invert jgc; /* gc for flipping colors. */ 

Dimension left_bitmap_width; /* size of each bitmap. */ 
Dimension left_bitmap_height; 
Dimension right_bitmap_width; 
Dimension right_bitmap_height; 
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} SracBSBprPart; 



Full instance record declaration 



typedef struct _SmeBSBprRec { 

ObjectPart object; 

RectObjPart rectangle; 

SmePart sme; 

SmeBSBprPan sme_bsb; 
} SmeBSBprRec; 



/ * * * ' 

* Private declarations. 



#endif /* _XawSmeBSBPprJi */ 
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include/xwave.h 



# include 




# include 


V1 1 /Yn*il \> 
< Al 1/ AUtu.n <> 


# include 


< XI 1/Xatom.n > 


# include 


< XI 1/Xaw/Cardinals.n > 


# include 


< XI 1/StnngDefs.n > 


# include 


<X11/Xmu/Xmu.h> 


^include 


< XI l/Xaw/Command.h> 


# include 


<X11/Xaw/Lisi.h> 


^include 


<Xll/Xaw/Box.h> 


^include 


<Xll/Xaw/Fonn.h> 


^include 


< XI 1/Xaw/Scrollbar.h > 


^include 


< XI 1/Xaw/Viewport.h > 


^include 


< XI 1/Xaw/AsciiText.h > 


^include 


<Xll/Xaw/Dialog.h> 


^include 


< XI 1/Xaw/MenuButton.h > 


#include 


< XI 1/Xaw/SimpleMenu.h > 


^include 


< XI 1/Xaw/SmeBSB.h > 


^include 


< XI l/Xaw/Toggle.h> 


^include 


"SmcBSBpr.h 


^include 


"PullRightMenu.h" 


^include 


<X11/Shell.h> 


#include 


<XH/cursorfont.h> 


#defme 


STRLEN 100 


#define 


NAME_LEN 20 


^include 


"Image.h" 


^include 


"Message. h" 


^include 


<diient.h> 


#include 


<math.h> 
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include <stdio.h> 
include "Palette.h" 

^include "Icon.h" 

#define PLOT_DIR "graphs" 

#define PLOT_EXT "plot" 

#dcrine ELLA_IN_DIR 

^define ELLAJNEXT ".eli" 

#define ELLA_OUT_DIR "." 

^define ELLA_OUT_EXT ".elo" 

^define VID_DIR "videos" 

^define VID_EXT ".vid" 

#define IMAGE_DIR "images" 

#define BATCH DIR "batch" 
^define BATCHEXT ".bat" 

Adeline KLICSDIR "import" 

#define KLICS_EXT ".klics" 

#define KUCS_SA_DIR "import" 

#defme K1JCS_SA_EXT ".klicsSA" 

rypedef enum { 

TRANSNone, TRANSWave, 

} TransType; 

typedef enum { 

MONO, RGB, YUV, 
} VideoFormat; 

extern String ChannelName[3][4]; 

#defme negif(bool,value) ((bool)?-(value): (value)) 
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typedef struct { 

String name; 

Pixmap pixmap; 

unsigned int height, width; 
} IconRec, *lcon; 

typedef void ( *Proc)() ; 
typedef String *(*ListProc)0; 
typedef Boolean (*BoolProc)(); 

typedef struct { 
String name; 
WidgetClass widgetClass; 
String label; 

String hook; /* menuName for smeBSBprObjectClass */ 
} Menultem; 

typedef struct { 

String name, button; 

ListProc listj>roc; 

String action_name; 

Proc action_proc; 

caddr_t action_closure; 
} Selectltem, ^Selection; 

typedef struct { 

TransType type; 

int space [2]; 

Boolean dim; 
} WaveletTrans; 

typedef union { 
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TransTypc type; 
WaveletTrans wavelet; 
} VideoTrans; 



typedef struct _VideoRec 
char name(STRLEN]; 
char path[STRLEN]; 
char filesfSTRLEN]; 
VideoFormat type; 
Boolean 
Boolean 
Boolean 
int rate; 
start; 



{ 



int 
int 
int 
int 
int 
int 



/* Name of this video name.vid */ 
/• Path to frame fde(s) */ 
/* Name of frames filesOOl if not name */ 
/♦ Type of video (MONO,RGB,YUV) */ 
disk; /* Frames reside on disk rather than in memory */ 
gamma; /* Gamma corrected flag +/ 

negative; /* Load negative values in data */ 

/* Frames per second */ 
/* Starting frame number */ 
size[3]; /+ Dimensions of video after extraction x f y and z +/ 
UVsample[2]; /+ Chrominance sub-sampling x and y +/ 

offset; /♦ Header length */ 

cols, rows; /* Dimensions of video as stored */ 

x_offset f y_offset; /* Offset of extracted video in stored */ 



VideoTrans trans; 
int precision; 
short **data[3]; 
struct _VideoRec *next; 
} VideoRec, *Video; 



/* Transform technique used */ 
/* Storage precision above 8 bits */ 
/* Image data channels */ 
/* Next video in list +/ 



typedef struct { 

Video video; 

char namefSTRLEN]; 
} VideoCtrlRec, *VideoCtrl; 

typedef struct _PointRec { 
int location[2]; 
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int usage; 

struct _PoiniRec *next; 
} PointRec, *Point; 

typedef struct _FrameRec { 

Widget shell, imagejvidget, pointjnergejvidget; 
Video video; 

int zoom, frame, channel, palette; 
Boolean point_switch, pointjnerge; 
Point point; 
Message msg; 
struct FrameRec *next; 
} FrameRec, *Frame; 



#define NO_CMAPS 6 

typedef struct _BatchRec { 
Proc proc; 

caddr_t closure, call_data; 
struct _BatchRec *next; 
} BatchRec, *Batch; 



typedef struct { 

char home[STRLEN]; 

XtAppContert app_con; 

Widget toplevel; 

int noicons; 

Icon icons; 

Video videos; 

Frame frames; 

Point points; 

Palette palettes; 
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int no_pals; 
String parse_file; 
Siring parsejoken; 
FILE *parse_fp; 
XVisuallnfo *visinfo; 
int levels, rgbjevels, yuv_levels[31; 
Colormap cmaps[NO_CMAPS]; 
String batch; 
Batch batchjist; 
Boolean debug; 
int dither[16][16]; 
} GlobalRec, 'Global; 

typedef struct { 

Widget widgets[3]; 

int max, min, *value; 

String fonnat; 
} NumlnputRec, *NumInput; 

typedef struct { 

Widget widgets[2]; 

double max, min, *value; 

String format; 
} FloatlnputRec, *FloatInput; 

extern Global global; 

/* InitFrame.c */ 

extern Video FindVideoO; 

/• Pop2.c */ 
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extern void NAO; 

extern Widget FindWidgetO; 

extern void DestroyO; 

extern void Free(); 

/* Storagex */ 

extern void NewFrameO; 
extern void GetFrameO; 
extern void SaveFrameO; 
extern void FreeFrameO; 
extern void SaveHeaderO; 
extern Video CopyHeaderO; 

/* Message.c */ 

extern void TextSizeO; 

extern Message NewMessageO; 

extern void MessageWindowO; 

extern void CloseMessageO; 

extern void MprintfO; 

extern void DprintfO; 

extern void EprintfO; 

extern void MflushO; 

/* Icon3.c */ 

extern void FillFormO; 

extern void FillMenuO; 

extern Widget ShellWidgetO; 

extern Widget FonnatWidgetO; 

extern void SimpleMeiuiQ; 
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extern int TextWidthO; 
exiern Icon FindlconO; 
extern void NumlncDecO; 
extern void FloatlncDecO; 
extern void Change YN(); 
extern XFontStruct *FindFont(); 
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DATA COMPRESSION AND DECOMPRESSION 
GREGORY KNOWLES AND ADRIAN S. LEWIS 
M-2357 US 
APPENDIX B-l 
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630X0 fast Tcp Octave 



seg 'klics* 



macro 








TOPX 


&DG. &HG i &old, &XX 




swap 


&HG 




; HG=G1H0 


move . w 






• XX=G0 


neg . w 


&DG 




• DG=D(-G0) 


add.w 


&HC&DG 




■ DG=DD 


add.w 


&XX,&HG 




HG=G1D 


swap 


&HG 




HGsDGl 


move . 1 


&DG,&old 




save DD 


endm 








macro 








TOPY 


&HG0. &new0. &HG1, 


inewl , 


&XX 


move . 1 


&nevO,&XX 


i 


read HG 


move. 1 


&nevl,&HCl 


i 


read HG 


move . 1 


&HG1,&HG0 




copy HG 


add.l 


&XX.&HG1 




nevlsHlGl 


sub.l 


&XX, &HG0 




newOsHOGQ 


endm 









macro 

TOPBLOCX &DC0, &HG0, tnewO, ioldO, &DG1, &KG1, &newl, &oldl. &XX 

TOPY &HG0 , &newO , &HG1, tnewl , &XX 

TOPX &DG0 ( &HG0 , &old0 . SJCX 

TOPX &DG1 , &HG1 , &Oldl , &XX 



endm 



macro 

TOPH &DG, &HC, &nev, &old, &XX 

move.l &nev,&HG 

TOPX &DG,&HG,&Old,&XX 



endm 



macro 

TOPE &DG, &old, &XX 

move.l &DG.&XX 

swap &XX 

move.w &XX.&OG 

move.l &DG,&old 



XX-DG 
XX=GD 
DG=DD 
save DD 
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?S 

src 

qsz 

width 

r.eight 



8dol 



9do2 



0dc2 



9do4 



endn 



rcpBwd rJNC 



RZCORC 

OS. L 
DS.L 
3S.L 
OS.L 
ENDR 

link 
movera . 1 

move a . 1 
move . 1 
move . 1 
move . 1 
move . 1 

move . i 
add.l 
move. i 

lsr.l 
sufiq. 1 

lsr.l 
subq.l 

move. 1 
move . 1 

TOPH 

TOPH 

dbf 

TOPH 

TOPE 

move. 1 
move . 1 
adda. 1 
adda. 1 
move . 1 
TOFY 

TOPBLOCK 
TOPBLOCK 
dbf 

TOPBLOCK 
TOPE 
TOPE 
dbf 

move. 1 
add.l 

move . 1 
move. 1 
dbf 

movent. 1 



3 
I 
1 



a6. #0 

d4-d7/a3-a5, -<a7) 

PS. src (a6) . aO 
PS . height ( a6 ) ,d7 
PS. width (a6) ,d6 
aO . al 

PS.dsc (a6) , al 

d6,d$ 
d5.d5 
d5,a4 

tl,d? 
#2.d7 

#2,d6 
#2.d6 

d6.d3 
(a0)*,d0 



dO.dl. (aO)*, 
dl.dO, <a0)*, 
dS.fldol 
dO,dl. (a0)+. 
dl, (al}*.d4 



(al)+,d4 
<ai)*,d4 

(al) + ,d4 



a0,a2 
ai.a3 
a4.a0 
a4.al 
d6.d5 

d2, <a2)*,d0. (a0)*,d4 



no local variables 
score registers 

read src 
read height 
read width 

read dsc 

inc s width 
inc**2 
save inc 

heighc/=2 
height--2 

width/=4 
width-=2 

ccouncawidth 
d0=«nevO*+ 



; while - 1 l 3--ccount 



nevO=newl 
oldO=oldl 
newl+sinc 
oldltsinc 
ccountawidth 



d2.d3, (a2)*, Ia3)+,d0,dl, (a0) + , (al)*.d4 
d3.d2. (a2>*. (a3U,dl.dO, (aO)*. <al)*,d4 
d5.3do3 ; while -l!=--ccounc 



d2,d3. Ja2>*. (a3W.d0.dl, (aO)- 
dl, (al)+,d4 
d3, (a3>*,d4 
d7,8do2 



(al)*.d4 



d6,d5 
*l,d5 

(a3J +. (al)« 
<a3l*. ial)* 
d5.ado4 

<a7)*,d4-d7/a3-a5 



while -1 ! =--height 

ccountawidth 
dO»*newO** 

copy prev line 

while -1!= — c count 

restore registers 



SUBSTITUTE SHEET (RULE 26) 



WO S4/23385 PCT/GB94/0W77 

- 647 - 

^ Engineer ing : KlicsCode : CompPic: : Top . a 

unlk a6 ; remove locals 

r-S ; return 

ENDFUKC 
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680X0 TaDle Loocap RGB/ YUV code 



machine MC68030 

seg 'Jclics' 

if tTYPE { ' seg ' ) *' UNDEFINED' then 

seg &seg 

endif 

MKTABLE FUNC EXPORT 

PS RECORD 8 

Table DS.L 1 
ENDR 

link a6,*0 

movem.l d4 -d7/a3-a5. - (a7> ; store registers 

move.l PS.Tableta6) . aO .-Table is (long) (2U+512) ( long) ( 512 - (6* 

clr.l dO ;U value 

dHakeLoop 



move. w 


*512.dl 


;512 




move . 1 


d0,d2 


;U 




move. w 


d2,d3 


;U 




add. w 


d2,d2 


;20 




add. w 


dl,d2 


;2U + 


512- 


lsr .w 


#2.(12 






move. w 


d2, (aO)* 


.-Place 


1st word 


move . w 


d2. (aO)* 


; Place 


2nd word 


add. w 


d3.d3 


;2U 




move . w 


d3,d2 


;2V 




add. w 


d3,d3 


- ;4U 




add. w 


d2.d3 


;6U 




asr .w 


#4,d3 


;6U/16 




sub. w 


d3.dl 


;512 - 


<6U/16> 


lsr .w 


»2.dl 






move. w 


dl, (aO)* 


; Place 


1st word 


move.w 


dl. <a0>* 


; Place 


2nd word 


add.w 


#l,d0 






CTOp.W 


#$0200. dO 






bne 


9MaJceLoop 






move . 1 


f $00000200. dO 


;U value 


clr.l 


di 






9 Ma keN eg Loop 








move.w 


•512. dl 


;512 




move.w 


d0.d2 


;U 
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or.w 


^SPC00,d2 




nove . w 


62 , d3 


;U 


add. w 


d2,d2 


•2U 


add. w 


dl,d2 


2U * 512 


&3T . W 


#2. 12 




move . w 


d2 , ( aO ) * 


•Place 1st word 


move . w 


d2, (a0) + 


■ Place 2nd wnrri 


add. w 


d3.d3 


2U 


move. w 


d3.d2 


2U 


add.w 


d3.d3 


4U 


add.w 


d2,d3 


6U 


asr .w 


#4,d3 


6U/16 


sub. w 


d3 . dl 


512 - (60/16) 


asr . v 


»2.dl 




move . v 


dl.UO)* 


Place 1st word 


move. v 


di.(aO)* 


Place 2nd word 


add.l 


• l.dO 




add.l 


*l,d4 




crap . w 


#$0200. d4 




bne 


SHaJceNegLoop 




movera . 1 


(a7>*.d4-d7/a3-a5 


restore regist 



unlk a6 ; remove locals 

res ; return 



ENDFUNC 



macro 




FIXOV 


&V, tSPl ( tSP2 


move.w 


iV.&SPl 


clr.b 


&SP1 


andi. w 


#$3FFr.&SPl 


sne 


&SP1 


best 


#13,&SP1 


seq 


&SP2 


or.b 


&SP1.6V 


and.w 


4SP2 , &V 


swap 


&V 


move . w 


&V.&SP1 


clr.b 


4SP1 


andi . w 


#S3FFP.SSP1 


sne 


&SP1 


best 


#13,4SP1 


seq 


&SP2 


or.b 


&SP1,&V 


and.w 


&SP2.&V 


swap 


&V 


endm 





if &TYPE( 'seg* >*' UNDEFINED • ehen 

s eg is eg 

endif 

YUV2RGB4 FUNC EXPORT 

PS RECORD 8 

Table DS.L 1 
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pixmap 


DS. L 




Y 


DS . L 


i 




DS. L 




V 


DS . L 


1 


area 


DS. L 


1 
i 


width 


OS . L 


i 


cols 


DS, L 


1 




END* 




LS 


RECORD 


0 , DECR 


-nc 


DS.L 


1 


wxdch 


DS.L 


i 


fend 


DS.L 


l 


count 


DS. L 


l 


LSize 


EQU 


• 




ENDR 





•void 
M 

•long 



YUVtoRCBIPtr TablePtr.iong •pixmap. short -Ye. short -De. shore *Vc, long area.l 

a4 - pmO, a5 - oral 



inc. lwidth. fend. count; 
a0 - Y0. al - Yl, a2 - U, a3 - V, 
dO.. 6 - used, d7 - couac 



link 


a6, #LS. LSize 


mo vera. 1 


d0-d7/a0-a3, -(a7) 


move . 1 


PS.pixxnap(a6) ,a4 


move . 1 


a4,a5 


move. 1 


BS.Y<a6) ,a0 


move. 1 


aO.al 


move. 1 


PS.U(a6) .a2 


move. 1 


PS.V(a6) ,a3 


move. 1 


PS.area(a6) ,d7 


131.1 


#2,d7 


add.l 


a4,d7 


move. 1 


d7,LS.fend(a6i 


move . 1 


PS.width<a6) ,d5 


move. 1 


d5.d7 


asr . 1 


#l,d7 


subq. 1 


»l,d7 


move. 1 


d7.ps.width<a6> 


add.l 


d5.d5 


add.l 


dS.al 


add.l 


d5,d5 


move. 1 


d5, LS. width (a6) 


move . 1 


PS. cols f a6 ) ,d4 


lsl.l 


#2,d4 


add.l 


d4, a3 


add.l 


d4.d4 


sub.l 


d5.d4 


move. 1 


d4.LS.incta6) 


move. 1 


a6.-<sp> 


move.l 


PS.Table(a6) , a6 


Colors wanted are: 





RED 

GREEN 

BLUE 



s (Y 
s (Y 
■ (Y 



2V ♦ 512) 
V ♦ 512 - 
2U * 512) 



/ 4 

<6U/16)) / 
/ 4 



save locals 
store registers 

pmO=pixmap 

pmlapmO 

Y0=Yc 

Y1=Y0 

U«Uc 

V-Vc 

£ end* area 
t end<<s2 
£ end-** ■pmO 
save fend 
width=width 
count swidth 
count>>el 
count -si 
save width 

width*=2 
Yl**width 
width* =2 
save width 

inc=cols 

inc«=2 

pml+sinc 

C0l3*=2 

inc now 2*cols-widtii bytes 
save inc 



UTable pare is for (2V * 512) 
UTable part is Cor (512 - (60 
UTable pare is for (2U * 312) 



Pdo 



uv2rgb< •v+-\ 
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dl - ra^ d2 - ca. d3 - ba. d4 - rb. d5 - gb/512, d6 - bb 



move . *w 
beq 
and. v 
move . 1 
move . 1 
move . 1 
•3DidQuickU 

move . w 
beq 

move. w 
asr . w 
sub. v 
move . v 
swap 
move . w 
move. 1 

and. w 
move . 1 
move . 1 
bra 

GDoOuickU 

move . 1 
move. 1 
move . 1 
bra 

9DoQuickV 

move.l 
move. 1 
move. 1 



(a2)+,d2 
SDoOuicVU 
*$03FF.d2 
(a6,d2.w8) .d3 
d3,d6 

4(a6.d2.w8).d5 

<a3U,dl 

QDoCuickV 

dl.d4 

#2,dl 

dl.dS 

d5,d2 

d5 

d2.d5 
d5.d2 

»$03FT,d4 
<a6,d4.v8> ,d4 
d4.dl 
OTescEnd 



#$00800080, d3 

d3.d6 

d3,d3 

8DidGuickU 



d5.d2 

#$00800080, d4 
d4,dl 



; SLUE. Get (2U ♦ 512 3/4 for Blue •= ( Y + 
;Oup for second pair 

; GREEN , Get (512 - C6U/16) ) /4 for Gree: 



;if zero then handle using the quick m 
; GREQJ, Gee (512 - (6U/16) - V)/4 for • 

;Oup for second pair 

; RED, Get (2V ♦ 512)/4 for Red a (Y ♦ 



BLUE. Get (20 i- 512) /4 for Blue a (Y ♦ 
Dup for second pair 

GREEN, Get (512 - (6CJ/16))/4 for Gree: 



CREQJ, Get (512 - (6U/16) - V) /4 for 
RED. Get <2V * 5121/4 for Red » (Y ♦ 
Dup for second pair 



<3 Test End 



add Ya to RGB values 



move. 1 
asr . w 
swap 
asr .w 
swap 
add.l 
add. 1 
add. 1 



<a0)+,d0 
#2, dO 
dO 

#2, dO 

dO 

dO.dl 
d0.d2 
d0.d3 



FETCHY (a0)*,d0,dl.d2,d3 

;Y 



Y is -128 to +127 

RED, Get ( Y* 7V ♦ 512) for Red o 

GREEN, Get (Y ♦ (512 - (60/16)) - 



(Y 
V) 



BLUE* Get (Y ♦ (2U ♦ 512) for Blue = f 



add Yb to RGB values - FETCHY2 < al i ♦ , dO . d4 . d5, d6 



move . 1 
asr .w 
swap 
asr .w 
swap 
add.l 
add.l 
add.l 



<al)f,dO 

#2,d0 

dO 

#2,d0 
dO 

d0,d4 
dO.dS 
d0.d6 



;Y 



;Y is -128 to +127 

;R£D, Get (Y* 2V * 512) for Red = (Y ♦ 
; GREEN, Get (Y ♦ (512 - (60/16) ) - V) 
; BLUE, Get (Y (2U * 512) for Blue a C 



move .1 dl , dO 

ox.l d4,d0 

or.l d2 f d0 

or.l d3.d0 

or.l d5,d0 
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or.l 




dS.dO 


and.l 




•SFFOOFF 


or.e 




flover 


; save 


RGBa 


- KXRGB 


191 • 1 




» 0 . Q4 


or 1 




r»1 -1*5 


rr.ove * 1 






swap 




UJ 


move . w 






swap 




d2 


move . w 






move . 1 




*"l 1 1 * A \ ^ 

Ql t \ d4 ) * 


move . X 




a J < ( a 4 ) ♦ 


; save 


RGBb 


- MKRGB 


Isl . 1 




» o « as 


or.l 




d6,d5 


move. 1 




d4,d6 


swap 




d6 


move. w 




d5,d6 


swap 




d5 


move . w 




d3.d4 


move. 1 




d4, (a5) + 


move . 1 




d6, <a5)* 


dJbf 




d7.3do 



9do2 



move.l <sp)*,a6 

adda.l LS. inc (a6 ) , a4 

adda.l LS. inc (a6 ) , a5 

adda.l LS. width ( a6 ) . aO 

exg.l aO.al 

move.l PS. width ( a6 ) . d7 

cirpa.1 LS.fendla6) ,a4 

blew @do2 

movem. 1 (a7> ♦ ,d0-d7/a0-a5 

unite a6 

res 



move.l a6.-(sp) 
move.l PS.Table(a6) . a6 

bra @do 



if over: low 



CrCOCC (12) 
G=GBGB (12) 
B»0R0R (12) 
8*0R0R (21) 
B=0RGB (2) 
G=GBGB (21) 
RsORGB (1J 
*RGB+-*rgb (1) 
•RGB**rrgb (2) 



C.GOCO (12) 
G=GBGB (12) 
B=0ROR (12) 
B-OROR (21) 
B=0RGB (2) 
GrGBGB (21) 
RaORGB (1) 
•RCB*»=rgb (1) 
•RGB+**rgb (2) 

while 



pnrO*«inc 

pml+sinc 

Y0>»widch 

Y1<->Y0 

counc -width 

pmO<f end' 

while 

restore registers 
remove locals 



return 



QFixIt 

btst 
beq 
and.l 
GOlTopNotNeg 
best 
beq 
and.l 
or.l 

(JDlTopNotPos 



#31, dO 

SDlTopNotNeg 
#$O000FFFF,dO 

• 24, dO 

901TopNotPos 

*$oooomr,do 

#$O0FFO0O0,dO 



btst 
beq 



• 15, dO 

9DlBotNotNeg 



;See if upper word went negative 
;Pin at zero 

;See if upper word went too positive 

;Hask old data out 
;New data is maxed 



.See if lower word went negative 
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and. 1 
SDlBocNocNeg 
best 
beq 

and. 1 
or. 1 

ODIBotNotPos 
rts 


• SFFFFOOOCdO 
t8,d0 

SDlBotNoCPOS 
#SFFFF0OO0,dO 
•SO0OOOOFF,dO 


9 over 

move . 1 
bsr 

move. 1 


dl.dO 

SFixIt 

dO,dl 


move . I 
bsr 
move . 1 


d2,d0 
9FixIt 
dO, (12 


move . 1 
bsr 

move. 1 


d3,d0 

•Fixlt 

d0.d3 


move. 1 
bsr 
mov« . 1 


d4.d0 

QFxxlc 

d0.d4 


move. l 

bsr 

move. 1 


dS.dO 
' 9Fixie 
d0,d5 


move. 1 
bar 
move. 1 


d6.d0 

AFixIt 

d0.d6 


bra 


9 ok 



Engineering: KlicsCode :CornpPict : Table . a 
; Pin ac zero 

;See if lower word wenc roo positive 



.-Mask old daca out 
;New data is maxed 



ENDrUNC 
END 



SUBSTITUTE SHEET (RULE 26) 



WO 94/23385 



- 654 - 



PCT/GB94/00677 



Engineering : KiicsCode:Ccrt\pPic: : xlicsuc 1 1 . a 



© Ccpyright 1993 KLICS Limited 
All righ.s reserved. 

Written by: Adrian Lewis 



68000 Klics Utilities 





sea; 


* Jci ics 1 






KLCopy 
• 


FUHC 


EXPORT 






KLCOPY t short 

• 


•src, short *dsc, 


inc 


area) ; 


PS 


RECORD 


8 






src 


DS.L 


1 






dst 


DS.L 


1 






end 


DS.L 


1 






• 


ENDR 










link 


aQ . f U 




; no local variables 




move . 1 


PS.src(a6) .a0 




; short •src 




move . 1 


PS. dst (a6) ,al 




; short •ast 




move . 1 


PS.ead(a6) ,d3 




; long &xea 




lsr.l 


*4.d3 




; in words <x8) 


9do 


subq.l 


U.d3 




; area-«l 


move . 1 


<a0)*. (al)+ 




; •d3t*+= # src** 




move . 1 


(a0)*, (al)* 




; *d3t**" - src** 




move. 1 


(a0)*, <al)* 




; •d»t**«*src*+ 




move . 1 


(a0)4, (all* 




; *dst**»*src** 




move. 1 


<a0)+, <al)* 




; *dst**»*src+~ 




move . 1 


(a0>+, (al)+ 




; *dst**a*src** 




move . 1 


(a0>*. <al)* 




; # dst4-+ff*src** 




move: 1 


<a0)+. !al)+ 




; *dsc*-+s , src+* 




dbf 


d3 , 9do 




; if -lis- -area goto 




unlk 


a6 




; remove locals 




rts 






; return 




ENDFUNC 








KLHalf 
• 


FUKC 


ZXPORT 






KLHALF (short 


*src, short *dst. 


long 


width, long height); 


Dimensions of dsc (width, height) are half that of src 

• 


PS 


RECORD 


8 






src 


DS.L 


l 






dst 


DS.L 


1 






width 


DS.L 


I 






height 


DS.L 


1 






• 


ENDR 










link 


a6, *0 




; no local variables 




movera . 1 1 


d4, -<a7) 




; store registers 




move . 1 


PS.src(a6» , aO 




; short # src 




move . 1 


PS. dst <a6) . al 




; short *dst 
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move . 1 
move. L 
subq. 1 

?do_y Tiove. I 
Isr.l 
subq. 1 

*do_x nove . 1 
nove . w 
addq . 1 
nove . 1 
move. 1 
move . w 
addq. 1 
move . 1 
dbf 

adda . 1 
adda. 1 
adda. 1 
adda. 1 
dbf 

* 

movem . 1 

unl)c 

res 



^PS.width(a6).d2 
PS. height (a6) ,d3 
#l.d3 " 
d2.d4 
*2.d4 
*l.d4 
(aO W.dO 
(aO W.dO 
• 2.a0 
dO, (al> ♦ 
laO) ♦ , dO 
(aO) *,d0 
#2, aO 
dO. (al>* 
d4 . «do_x 
d2, aO 
d2.a0 
d2.a0 
d2, aO 
d3,ido_y 

(a7)+,d4 
a6 



long width 
long neight 
height -=i 
countswidch 
count 1-2 
count- =i 
dO=*src+* 
d2s 'crcf ♦ 
src*=i short 
•dst**=dO 
dOa'src-f* 
d2*"src+* 
src+=l short 
•dst**=dO 

if - 1 ! =- -width goto do_x 
skip a quarter row 
skip a quarter row 
skip a quarter row 
skip a quarter row 
if -1 J =--height goto do__y 

restore registers 
remove locals 
return 



ENDFUNC 



KLZero FUKC EXPORT 



KLZERO t short *data, int area); 



PS 


RECORD 


8 




data 


DS.L 


1 




end 


DS.L 


1 




• 


ENDR 








link 


a6,»0 


; no local variables 




move. 1 


PS.data<a6) ,a0 


• short *data 




move. 1 


PS.endia6) ,d3 


- long area 




lsr.l 


#3,d3 


in words (x4) 




subq. 1 


U.d3 


area-sl 


9do 


clr.l 


(aO)* 


•dst ♦■♦»•3rc♦-•' 




clr.l 


(aO)* 


•d3t♦♦=*3^c^•■•■ 




clr. 1 


(aO)* 


*dat♦♦a•3rc♦'* 




clr.l 


(aOJ* 


*dst**= # src** 




dbf 


d3 , Sdo 


if -l!«--area goto 




unlk 


a6 


remove locals 




rts 




return 




ENDFUNC 






CLEARA2 


FDNC 


EXPORT 





move.l »0,a2 
rts 

END 
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* Ail rights reserved. 

Written by: Adrian Lewis 



t/pedef ?truct * 



ir.t 


bpf_in, 


/• 


User 


- Bytes per frame in input stream •/ 




cpf.cut . 


/• 


User 


- Bytes per frame in output stream •/ 




buf.size; 


/• 


User 


- Buffer size (bytes) •/ 


3oolean 


intra. 


/• 


Calc 


- Compression mode intra/ inter •/ 




auto_q. 


/• 


User 


- Automatic quantization for rate control 




buf _sw; 


/• 


User 


- Theoretical buffer on/off */ 


float 


quant , 


/• 


User 


- Starting quantiser value */ 




thresh. 


/* 


User 


- Threshold factor •/ 




compare. 


/• 


User 


- Comparison factor •/ 




bas9(5] ; 


/• 


User 


- Octave weighting factors •/ 


mt 


buffer. 


/• 


Calc 


- Current buffer fullness (bytes) */ 




prevbytes. 


/• 


Calc 


- Bytes sent last frame •/ 




prevquact ; 


/• 


Calc 


- Quantisation/activity for last frame •/ 


double 


tmp.Quant ; 


/• 


Calc 


- Current quantiser value quant ♦/ 



) KlicsEDataRec; 



typedef struct ( 

KlicsSeqHeader seqh; 

KlicsFrameHeader frmh; 

KlicsEDataRec encd; 

Buffer buf; 



) KlicsERec, *KlicsE; 
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680X0 KlicsDecode code 

fast code fcr: 

3/2 octave input stream 
2/L octave output image 



. seg 
include 
include 



■klics* 
•SicsJ.a' 
'Traps. a * 



machine 



MC68030 



Data stream readers: 

XDELTA. XVALUE. SKIPHUFF, XINT 



macro 
XDELTA 

buf.rinc 

buf_get 

beq.s 

moveq 

buf_get 

bne.s 

Gdopos buf.get 
dbne 
bne.s 

move . 1 

subq.b 

lsr.l 

andi.w 

add.w 

bra . s 

Gfndpos neg.w 
addq. 1 
bra.s 

Qdoneg buf jet 
dbne 
bne.s 

move . 1 
subq.b 
lsr.l 
and! . w 



fcaddr. tstep, &ptr, &data , &bno, aapare 



&ptr,&data,6bno 

fcdata,4bno 

flquit 

♦6, 4 spare 

idata, &bno 

9don«g 

&data, fcbno 
ispare, Gdopos 
Ofndpos 

& data, 4 spare 
«7,ii.bno 
&bno. & spare 
*$007F.&spare 
#8, & spare 
«write 

& spare 
#7 , &apaxe 
Owrite 

&daca.&bno 
& spare, 9doneg 
dfndneg 

adata, & spare 
#7,tbno 
&bno, l spa re 
*S007F.&spare 



if zero write 
set up count 
read sign 

if negative -> doneg 
; if --spare! »-! 



3pare=data 
bno-=6 
spare>>=bno 
spare AND* mask 
spare* a 9 



bits-=bies 
bits+a8 



if --spare! »-l 



spare«data 
bno-»6 
spare»3bno 
spare AND* ma*k 
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add.w ^ 
neg.w 
bra. 5 


*8,&spare 

ispare 

flwrite 


; spare*=9 


? C.ndneg 


subq. 1 


«7.& S pare 


; level-=8 


9quit 
* 


Is: .w 

swap 

add.w 

swap 

add.w 

endm 


&s tep, & spare 
&step 

istep, frspare 
&step 

ispare. &addr 


; # addr=delta 


r 


macro 
XVALO 


&addx, &scep. &ptr , &daca 


&bno. i spa re 




clr . w 
buf _rinc 
buf_get 
beq. s 
moveq 
buf^get 
bne . s 


& spa re 

&ptr.&daca,&bno 

&data, &bno 

9 quit 

#6 . fcspare 

idata, &bno 

Gdoneg 


; if zero write 
; sec up count 
; read sign 
; if negative -> 


fldopos 


but _get 
dbne 

bne . s 


idata, &bno 
tspare. Sdopos 
. 9fndpos 


; if --spare.'*-! 




move . 1 
subq.b 
lsr.l 
ondi .w 
add.w 
bra. s 


&data. &spare 
#7.4bno 
tbno. ispare 
•$007F.&spare 
#8 , iapare 
iwrito 


; sparesdata 

; bno-=6 

; spare»*bno 

; spare AMD* mask 

; spare* a 9 


Sfndpos 


neg.w 
addq.l 
bra. s 


& spare 
*7 , 1 spare 
flwrito 


; bits-abits 
; bit s+ s 8 


Idoneg 


bu£_get 
dbne 
bne. s 


&data, &bno 
& spare . Gdoneg 
Sfndneg 


; if --spare! =-1 




move. 1 
subq . b 
lsr.l 
andi . w 
add.w 
neg. w 
bra. s 


&data,& spare 
#7, tbno 
&bno. & spare 
t$007F.&spare 
#8, & spare 
& spare 
dwrice 


; spare^daca 

; bno-=6 

; spare>>»bno 

spare AND* mask 
; spare+»9 


Qfndneg 


subq. 1 


* 7, & spare 


; level-=8 


Gwrite 


Isl.w 
swap 
add.w 
swap 
move. v 


&seep,&spare 
iscep 

istep, &spare 
&step 

fcspare. taddr 


; level<<sstep 
; *addr»level 



9 quit 



endm 
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macro 
XVAL1 

clr . w 
bu ferine 
buf _gec 
bea- s 
moveq 
buf _gec 
bne . s 

9dcpos buf_get 
dbne 
bne. s 

move . 1 

subq.b 

lsr.1 

andi .w 

add.w 

bra.s 

Gfndpos neg.w 
addq.l 
bra. s 

3doneg buf_gec 
dbne 
bne. s 

mcve.l 

subq.b 

lsr.X 

andi.w 

add.w 

neg.w 

bra. s 

Sfndneg subq.l 



Swrite 
flquit 



&addr. iatep, iptr. idaca, ibno, ispare 



&apare 

iptr.idata. &bno 
&data, &bno 

•6. &spare 
&daca, Abno 
9doneg 



lsl.w 
move.w 

endm 



&data,&bno 

ispare.edcpos 

Ofndpos 

&data,&spare 
»7,&bno 
tbno, & spare 
»S007F. & spare 
*8,&spare 
ewrice 

&spare 
*7 f & spare 
Gvrite 

&data, tbno 
& spare* *doneg 
Gfndneg 

&data. U spare 
#7,4bno 
&bno, (spare 
#S007P.&spare 
*8, & spare 
& spa re 
dvrite 

#7, &spare 

&step, & spare 
tspare, &addr 



if zero wxice 
sec up count 
read sign 

it negative -> doneg 



if 



■spare! »-l 



spare=data 
bno-*6 
spare>>=bno 
spare AKDs mask 
spare* r 9 



bita-sbits 
bits*»8 



if --spare!«-l 



•pare*data 
bno*s6 
spare>>«bno 
spare AND* mask 
spare** 9 



level-r8 

level<«atep 
*addr= level 



9 do 



9 end 
Gquic 



macro 
SKIPHUFF 

buf. get 
beq.s 
buf_get 
moveq 

buf .get 
dbne 
bne. a 

subq.b 
buf_rinc 



ipc r , &data , &bno , & spare 



&daca,4bno 
Gquit 

idaca, tbno 
* 6, & spare 

fcdata.&bno 
& spare, 9 do 
9 end 

#7,&bno 

&Ptr,&data,ibno 



it zero quit 
skip sign 
set up count 

; if - -spare !=-! 



bno-=6 
fill buffer 



endm 
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ibits,. iaddr . tstep. iptr . idaca. ibno 



Note: half_q is missxng 



3pos 
Gcont 



Sshft 



(?pos 



buf _rir.c 


ipt r , idata. ibno 




move . 1 


idata, dO 


; resultsdaca 


sub . b 


ibits. ibno 


; dl-=bics-l 


subq. b 


4 1 . ibno 


; dl-=I 


lsr.l 


&bno. dO 


; result>>*bno 


clr.l 


dl 


; dl=0 


beet 


ibits. dl 


; dl[bits]=l 


subq. 1 


U.dl 


; dl=mask 


best 


ibits. dO 


; sign? 


beq. s 


9pos 


; if positive goto pos 


and. 1 


dl.dO 


; apply mask leaving level 


neg.l 


dO 


; level -a level 


bra. s 


Scont 


; goto cont 


and. 1 


dl,d0 


; apply mask leaving level 


lsl.l 


istep, dO 


; ievel<<sstep 


move . w 


dO. iaddr 


; *addr«result 


endm 






macro 






XI NT 


ibits, iaddr. istep. iptr 


idata. ibno 


dware comparable version: sign nag ( lsb->rasb) 


buf_rinc 


iptr, idata, ibno 




move. 1 


idata. dO 


; resultsdata 


sub.b 


ibits. ibno 


; dl--bits-i 


subq.b 


ftl.&bno 


: dl- = l 


lsr.l 


ibeio, dO 


; centp>>»bno 


cir.l 


dl 


; reaultsO 


swap 


Lbco 


; use free word 


move. w 


ibits. ibno 


; bno=bnc , bits 


subq. w 


U, ibno 


; countsbits-2 


lsr.l 


H.dO 


; shift msb from remp 


roxl . 1 


tUdl 


; into lsb of result 


dbf 


ibno, «shf t 


; for entire magnitude 


swap 


ibno 


; restore bno 


bese 


fO.dO 


; sign test 


beq. a 


flpos 


; if positive -> pos 


neg. 1 


dl 


; result= -result 


lsl.l 


istep. dl 


; result<<sstep 


move.w 


dl, iaddr 


; *addr= result 


endm 







Block data read/write: 
VOID, STILL, SEND, LPFSTILL 



macro 
VOID 

clr. w 



ixjDlk. iy.blk 
(a2) 
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addq.l 
clr . w 
add* .w 

clr .w 
addq.l 
clr . w 



Engineering : Kl icsCode :CompFicc : XlicsDec2 . a 

caddr+=x_blk 



&xjDlk.a2 
(a2) 

iy_blk.a2 
(a2) 

4x_blk,a2 
(a2) 



caddr+«y_blk 
caddr* =x_blk 



encin 

rr.acrc 
STILL 

XVALO 

addq.l 

XVALO 

adda . w 

XVALO 

addq . 1 

XVALO 

endm 

macro 

ST ILLS END 

XVAL1 

addq.l 

XVAL1 

adda. w 

XVAL1 

addq.l 

XVAL1 

endm 

macro 
SEND 

XDELTA 
addq. 1 
XDELTA 
adda.w 

XDELTA 
addq. 1 
XDELTA 

endm 



ix_blk. ty.blk. &stop 

(a2) . &scep,a0,d6.d7,d0 
&xJolk.a2 

(a2) ,&step, a0,d6.d?,d0 
&y_blk.a2 

ia2) . &atep, a0,d6.d7,d0 
ix_blk.a2 

(a2) ( &scep,a0.d6,d7,d0 



&x_blk. &y_blk, istep 

(a2) , istep, aO, d6,d7, dO 
&x_blk,a2 

(a2) , socep, a0,d6,d7, dO 
ayjblk,a2 

<a2) ,4st«p, aO,d6.d7.dO 
&x_*>lk,a2 

( a2 ) , &st ep , aO , d6 , d7 , dO 



ixjblk, iyjblk, &step 

(a2) , &3cep,a0,d6,d7 , dO 
ix_blk,a2 

< a2 ) , &step , aO . d6 , d7 , dO 
&y_blk,a2 

<a2) ,4step,aO,d6,d7.dO 
&x_blk.a2 

(a2) ,fcseep,a0.d6.d7, dO 



; caddr+«x_blk 
; caddr+=y_blk 
; caddr+=x_blk 



caddx>=x_blk 
caddr*=y_blk 
caddr+=x_blk 



caddr+=x_blk 
caddr+=yjblk 
caddr^sxjblk 



macro 

LPFSTILL &x_blk, 4yjblk, &scep. kbits 

XINT tbits. <a2) ,&step.a0,d6,d7 

addq.l &*Jblk,a2 

XINT icita, (d2) ,&step,a0,d6.d7 

adda.w &y_blk,a2 

XINT ibits, (a2) ,4step.a0,d6 ( d7 

addq.l ixJalk,a2 

XINT fcbica, <a2) # &atep, a0,d6,d7 



Readlnc (ac baddr) 

caddr*=x_blk 

Readlnc 

caddr*=y_blk 

Readlnt 

caddr+3X_blk 

Readlnt 
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Daea skipping: 

sxiP4, stillsk:?, ss.skip. sendskip 



SKIP4 FUNC EXPORT 





buf.rinc 


aO. d6. d7 


; rill buffer 




SKIPKUFF 


a0.d6.d7,dO 








SKIPKUFF 


a0.d6.d7,d0 








SKIPHUTF 


aO,d6.d7,dO 








SKIPHUFF 


a0,d6.d7,d0 








rtS 










ENDFUNC 








STILLSKIP FUNC 


EXPORT 








buf.rinc 


a0.d6.d7 


; BUF.INC 






bu£_gec 


d6.d7 


; BUF_GET 






beq.s 


9skl 


; if 0 Che 


alur 




bsr 


SKIP4 








bu£_rinc 


a0.d6,d7 


; BUr_TNC 




3 * lr 1 


buf _gei 


d6,d7 


; BUF_GET 






beq.s 


9sk2 


; if 0 Che 


STOP 




bsr 


SKIP4 








buf_rinc 


a0,d6.d7 


; BUF.INC 




9 sk2 


buf_gec 


d6.d7 


; BUF_GET 






beq. s 


8sk3 


; if 0 che 


STOP 




bsr 


SRIP4 








buf _rinc 


a0,d6,d7 


; BUF_INC 




9sk3 


bu£_gec 


d6,d7 


; BUF.GET 






beq.s 


9nxt 


; if 0 the 


STOP 




bsr 


SXIP4 






9nxt 
• 


res 










END FUNC 








SS.SKIP 
* 


FUNC EXPORT 








buf.rinc 


aO, d6,d7 


; BUF_INC 






buf .gee 


d6,d7 


BUF_GET 






beq. s 


9skl 


; if 0 Chen 


STOP 




but_gec 


d6.d7 


; BUF_GET 






bne. s 


9skl 


; if 1 Chen 


VOID 




bsr 


SXIP4 








buf_rinc 


a0,d6,d7 


BUF.INC 




eski 


buf.gec 


d6,d7 


; BUP.GET 






beq.s 


9sk2 


; if 0 Chen 


STOP 




buf _gec 


d6,d7 


; BUF_GET 






bne. 9 


9sk2 


; it 1 chen 


VOID 




bsr 


SKIP4 








buf_rinc 


a0,d6,d7 


; BUF_INC 




9sk2 


buf_gec 


d6.d7 


; BUF.GET 






beq.s 


9sk3 


; if 0 chen 


STOP 




buf.gec 


d6.d7 


; BUF_GET 






bne. s 


9s« 


; if 1 chen 


VOID 




bsr 


SKIP4 








buf_rinc 


aG,d6.d7 


; BUF.INC 




03k3 


buffet 


d6,d7 


; BUF_CET 






beq.s 


9nxc 


; if 0 chen 


STOP 




buf.get 


d6.d7 


; BUFJ3ET 
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bne . s 


9nxt 




bar 


SKIP4 


*nxz 
9 


rts 






ENDFUNC 




SENDSKI 


? TUNC 


EXPORT 




bu t — c inc 


au . go . a/ 




buf_gec 


d€,d7 




beq. s 


9skl 




buf_gec 


d6.d7 




beq . s 


esko 




buf_gec 


d6,d7 






*f 3X1 


SskO 


bsr 


SKIP4 




bu f.rinc 


aO, d6 , d7 


<3ski 


buf.gec 


d6.d7 




beq. s 


9sk3 




buf _get 


d6.d7 




beq. s 


9sk2 




buf_get 


d6,d7 




beq. s 


*sk3 


9sk2 


bsr 


SKIP A 




buf_rinc 


,a0,d6.d7 


9sk3 


bu€ get 


d6, d7 




b£Q . 9 






buf .get 


UO t U ' 




^ • » 






buf_get 


d6.d7 




beq.s 


9sk5 


Ssk4 


bsr 


SKIP4 




buf_rinc 


a0.d6, d7 


Qsk5 


buf.get 


d6,d7 




beq. s 


Gnxc 




buf_get 


d6,d7 




beq.s 


93k6 




buf.get 


d6.d7 




beq. s 


9nxc 


Ssk6 


bsr 


SKIP4 


enxc 
* 


res 






ENDFUNC 
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; if 1 then VOID 



BUF.INC 

BUF_GET 

ii 0 the STOP 

BUF.GET 

if 0 then STILLSDID 
BUT.CET 

i£ 0 chen VOID 



BUF.INC 

BUF.GET 

if 0 the STOP 

BUF.GET 

if 0 then STILLSEND 
BOF.GET 

if 0 then VOID 



BUF.INC 

BOT.CET 

i£ 0 the STOP 

BOF.GET 

if 0 then STILLSEND 
BUP_GET 

if 0 then VOID 



BUF_INC 
BUF_GET 

if 0 chen STOP 
BUF.GET 

if 0 chen STILLSEND 
BUF.GET 

if 0 chen VOID 



Octave Processing: 

DOSTILLO, DOSENDO, DOSTILL1. 
DOVOID1, DOSTILLS£WDl, DOSEND1 



DOSTILLO FUNC . EXPORT 



RIIBfiTlTinT mm P ik\ 
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bu ferine 
buf _get 
bne . s 
res 

?scill move.l 

STILL 

XVALO 
addq.l 
XVALO 
adda.w 
JCVALO 
addq . 1 
XVALO 

bsr 
res 

ENDFUNC 
DO SEN DO FUNC EXPORT 



a0.d6,d7 
d6,d7 



al,a2 
♦4.d5.d3 

!a2) ,d3.a0.d6.d7.d0 
*4.a2 

<a2) .d3. a0,d6.d7,d0 
d5.a2 

(a2) .d3,a0,d6.d7,d0 
»4.a2 

(a2) t d3.a0,d6.d7,d0 



STILLSKIP 



3cont 



buf _rinc 
buf_gee 
bne.s 
rts 

move . 1 

buf_get 

beq.w 

buf_get 

beq.w 

SOJD 

XDELTA 
addq. 1 
XDELTA 
adda.w 
XDELTA 
addq. 1 
XDELTA 

bsr 

rts 



a0.d6.d7 

d6.d7 

Scone 



al.a2 
d6.d7 

939 

d6,d7 
9vd 

#4.d5.d3 

(a2) .d3.a0.d6.d7, dO 
*4.a2 

<a2) .d3.a0.d6.d7,d0 
d5,a2 

(a2>.d3.a0.d6.d7,d0 
M.a2 

U2) .d3.a0.d6.d7,d0 
SENDSKIP 



<?33 



; ST ILLS END #4,d5.d3 



9vd 



XVAL1 
addq. 1 
XVAX1 
adda.w 
XVAL1 

addq.l 
XVAL1 

bsr 
res 

;VOID 



BUF.IHC 
BUF.CET 

if 1 the still 



caddr=baddr 



caddr*rx_blk 
caddr*-y_blk 
caddr*=x_blk 



<a2),d3,a0,d6,d7,d0 
#4.a2 

(a2) .d3.a0.d6.d7.d0 
dS.a2 

<a2),d3,a0,d6,d7,d0 
• 4*2 

(a2> .d3.a0.d6.d7.d0 
SS.SKIP 

#4,d5 



BUF.INC 
BUF_CET 

if 1 thea continue 



caddxsbaddr 
BUF_CET 

if 0 th«n ST ILLS END 
BOF.GET 

i£ 0 chen VOID 



caddr^x^blk 
caddr**y_blk 
caddr+sx.blk 



caddx*sx_bl)c 
caddr*=y_blx 
caddr*=x_blk 



SUBSTITUTE SHEET (RULE 28) 



WO 94/23385 



PCT/GBM/00677 



Gnexc 



clr . v 


(a2) 


addg. 1 




clr. w 


(a2) 


adda. v 


d5,a2 


clr . w 


( 1 
l a* 1 


addq.l 




clr.w 


(a2i 


re s 




ENDFUNC 




macro 




DOSTILL1 


&addx 


buf_oet 


d6.d7 


beq. w 


8next 


move. 1 


al,a2 


add.l 


&addr.a2 


STILL 


»4.d5,d4 


bsr 


STILLSKIP 


buf_rinc 


a0,d6,d7 
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; caddr*rx_olk 
; caddr*=y_bl)c 
; caddr*=x_blJc 



933 

9nexc 
* 

DOSTILL2 



endxn 




macro 




DOVOID1 


&addr 


move . 1 


al.a2 


add.l 


4addr.a2 


VOID 


#4,d5 


endm 




macro 




DOSTILLSEMD1 &addr 


buf_gec 


d6.d7 


beq. w 


9next 


move. 1 


al,a2 


add. 1 


&addr, a2 


buf_gec 


d6.d7 


beq. s 


933 


VOID 


#4.d5 


bra 


9nexc 


STILLSEND 


#4,d5.d4 


bsr 


SS_SKIP 


buf w rinc 


a0,d6.d7 


enota 




FUNC 


EXPORT 



buf_rinc 
buffet 
bne.s 
rca 



a0,d6.d7 

d6,d7 

Scent 



BUF_GET 

if 0 che STOP 

caddr=baddr 
caddr**addrs(l] 



BUF_INC 



caddr^baddr 
cadir+=addrs(lj 



BUF_GET 

if 0 che STOP " 
caddrsbaddr 
. caddr*=addrs fll 
BUF.GET 

if 0 Chen STILLSEND 



BUF_INC 



; BUP.INC 
; BUF_GET 
; if 1 che CONT 



9 cone move . 1 



al.a2 



; caddrabaddr 



siiBsrm nr shfft mm r ik\ 
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add.l * 


<a3) ,a2 


STILL 


«8.d5.d3 




u5 


exg 


d4.a5 


"cuf_r :r.c 


a0.d6.d7 


ixsstill; 


4 i a3 > 


costill: 


8la3) 


DOSTILLi 


12U3) 


DOSTILL1 


16(a3) 


swap 


d5 


exg 


d4,a5 


res 
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. caddr*=addrs(0| 

; BUF_INC 





macro 
DOSSND1 


iaddr 






bu£_ge: 
beq. w 
move . 1 
add. 1 
buf.gec 
beq. w 
buf_gec 
beq. w 


d6,d7 

9 next 

al.a2 

&addr,a2 

d6.d7 

9ss 

d6,d7 

9vd 


; BUF.GET 
; if 0 the STOP 
; caddr.baddr 
; caddr+iaddrsUJ 
; BUF.CET 

; if C chen STILLS END 

; BUF.3ET 

; if 0 then VOID 




SEND . 

bsr 

bra 


*4.d5,d4 
SQJDSKIP 
flrinc 




9vd 


VOID 
bra 


M,d5 
9 next 




99S 

9rinc 
9next 


STILLSEND 
bsr 

buf_rinc 


#4.d5.d4 

SS.SKIP 

a0.d6.o7 


; BOT.INC 



endm 



20SEND2 rUNC EXPORT 

bui.rinc a0,d6.d7 . BUP rvr 

C-nxc res ° nC ; i£ 1 cho C0NT 



9conc move 1 al f 2 .-caddr-baddr 

t*f* if 3 !;* 2 ; caddr*»addra(0] 

bur. get d6,d7 . buf_CFT 

hS'amr *" i£ 0 c * en STILLSEND 

buf-get d6,d7 ; BUF.GET 

baq ' w 9vd ; if 0 then VOID 



SEND «8.dl,d3 

buf.rinc a0.d6.d7 . B UF IMC 

D0SEMD1 4{a3) ' 8Uf - INC 

D0SE3JD1 8(a3) 
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DOSOJD1 
DOSEND1 
res 



Engineering: KlicsCode:ConpPict : KlicsDec2 .a 

12 Ia3) 
16<a3) 



S7ILL3SND *** 

STILLSSND »8.dl.d3 



bu£_rinc 
DOSTILLSEND1 
DOSTILLSEND1 
DOSTILLSEND1 
DOST ILLS END 1 
rts 



aO, dfi.dT 
4(a3) 
8<a3> 
12(a3) 
X6(a3) 



.3UF.INC 



VOID 



vd 



VOID 



#8,dl 



DOVOID1 
DOVOID1 
DOVOID1 
DOVOID1 
rta 



4<a3) 
3(a3) 
12(a3) 
16(a3) 



ENDFUNC 

macro 
UVSTILLO 



Low_paaa 



move. 1 
LPFSTILL 

Sub- band gh 

addq.l 
bsr 

Sub- band hg 

subQ.l 

add.l 

bar 

Sub- band gg 

addq. 1 
bsr 
sub. 1 
addq. 1 

endm 



al,a2 

*4.d5,d2.d4 



#2,al 
DOSTILLO 



*2,al 
a4,al 
DOSTILLO 



#2,al 
DOSTILLO 
a4,al 
#6,al 



; caddr=baddr 



baddr+=2 (gh band) 



baddr-^2 (hh band) 
caddr+»l row (hg band) 



baddr+s2 (gg band) 

caddr-sl row (gh band) 
(2+) addr (0]+»x_inc 



macro 
UVSENDO 



Low_pass 



bu ferine 
buf_gst 

beq.w 



a0,d6.d7 
d6,d7 
9 subs 



BOF.INC 
BUF_GET 

if 0 than process subbands 
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n>ove . l , 
SEND 

Sub-band gh 

3subs addq.i 
bsr 

Sub- band hg 

subq. 1 
add. 1 
bsr 

Sub-band gg 

addg. 1 
bar 
sub.l 
a*idq.l 

endm 
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al - a2 ; caddrrbaddr 

•4.d5.d2 



• 2.al 
OOSENDO 



»2.al 
a4,al 
DOSENDO 



*2,al 
DOSENDO 
a4.al 
»6,al 



: baddr-=2 (gh band) 



caddr-=2 fhh band) 
caddr+=l row (hg band) 



baddr*r2 (gg band) 

caddr- =1 row (gh band) 
(2*j addr[0]-rx_inc 



Decoder functions: 
Klics2DlScill. Klics2DlSend 



Klics2DlStill RJNC 

* 

Klics2DlSti 11 ( shore 



EXPORT 



•dsc, long size^x. long siie_y, long lpfbits, shore -norms 



PS 


RECORD 


8 


dst 


DS.L 


1 


si2e_x 


DS.L 


1 


size_y 


DS.L 


1 


lpf bits 


DS.L 


1 


norms 


DS.L 


1 


p:r 


DS.L 


1 


dar a 


DS.L 


1 


bno 


DS.L 






ENDR 




LS 


RECORD 


0 » DECS 


x.lim 


DS.L 


1 


x_linc 


DS.L 


1 


y.incO 


DS.L 


1 


y.incl 


DS.L 


1 


y.lim 


DS.L 


1 


LSize 


EQU 


• 




ENDR 





dO/dl - spare 
d2 - seep 0 (HH) 
d3 - seep 0 
dC - lpfbits 
d5 - y_bl* 

d6 - daca (bit stream) 
d7 - bno (bit pointer) 



x counter termination row_start< 

x termination increment 1 row 

y counter' increment 4 rows- 

y counter increment 7 rows 

y counter termination area 
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dO 


- Ptr 


;bit buffer) 




al 


- bdddr 


f block address) 




a2 


- caddr 


icoeff addxess) 




a3 


- x.lim 






a4 


- x_linc 






a5 


- y_incO 








link 


a6, #LS. LSize 


; locals 




mo vem . 1 


d4-d7/a3-a5. - (a7) 


; score registers 


Load Bit Buffer 






move. 1 


PS. data (a6) , aO 


; aO=&data 




move. 1 


(aO) ,d6 


; daca»*aQ 




move. 1 


PS.bno(a6) , aO 


; a0=*jnask 




move. 1 


<a0) ,d7 


; maska'aO 




move. 1 


PS.ptr(a6),aO 


; a0=4ptr 




move . 1 


(aO) ,a0 


; aO=pcr 


Sec 


Up Block 


Counters 





9 last 



move . 1 


PS dst t afi ) al 


move , 1 


PS.size_x(a6) ,d0 


add.l 


dO. dO 


move • 1 


uu . us . x_iinc ( ao ) 


move • 1 


P5. size_y (a6) , dl 


ntul 8 . w 


HO /41 
OU i (U 


auu • X 


a 1 A 1 
al t al 


move . 1 


• us * j — k. Xili lav/ 


move . 1 


d0.d2 


add.l 


d0,d0 


move. 1 


d0.d5 


subq. 1 


#4.d5 


add.l 


dO.dO 


move. 1 


dO.LS.y_incO(a6) 


add.l 


dO.dO 


sub. 1 


d2,d0 


move.l 


d0.LS.y_incl(a6) 


move. 1 


PS. norms (a6) , a2 


move. 1 


(a2) ,d2 


move. 1 


4(a2).d3 


move. 1 


FS.lpfbitsu6) ,d4 


move. 1 


LS.x_linc(a6) ,a4 


move. 1 


LS.y_incO(a6) , a5 


move. 1 


a4,a3 


add.l 


al.ai 


UVSTILLO 




UVSTILLO 




add.l 


a5,al 


cmp. 1 


LS.y_lim<a6) ,al 


bge.w 


91aat 


sub.l 


#16, al 


UVSTILLO 




CJVSTILLO 




sub.X 


a5,al 


crop.1 


aJ.al 


blt.w 


9x 


add.l 


LS.y_incl(a6),al 


cmp. 1 


LS.y_lim(a6) .al 


blew 


9y 



al= image 
d0=size_x 
in shores 
x_lincsl row 
dla8i2e_y 
dl*adO (area) 
dl* ■ image 
y_lim*dl 
d2=d0 (1 row) 
d0*=2 (2 rows) 
yJblk.dO 
y_blk-«x_blk 
d0*»2 (4 rows) 
y.incOcdO 
dO*. 2 (8 rows) 
d0-ad2 n rows) 
y_incl*dO 

Get Norm pointer* 
read normal 
read normal 
read lpfbits 
read x_l.\nc 
read y.incO 

x_lim*x_linc 
x_lim*;baddr 
process OV block 0,0 
process OV block 1,0 
( 2 ) addr [ 0 ] *=y_inc 
(2*) addr [0] -limit? 
if half height 
pointer=bik<0, 1) 
process UV block 0,1 
process UV block 1.1 
(2) addr(0J*sy_inc 

(2+) addr [0] -limit? 
(4) if less then loopX 
(2+) addr ( 0 ] ♦=y_inc 
(2*) addr [0] -limit? 
(4) if less then loopy 



qi incrm itt qwpft /qui c o«n 
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Save Bit Buffer 



move . 1 


PS.data(a6) , a2 


; spare*&data 


move . 1 


d6. (a2) 


; update daca 


move . i 


PS.bno(a6) , a2 


; spare- &bno 


move . i 


d7 ( (a2) 


; update bno 


move . 1 


PS. per (a6) , a2 


; spaxe»&ptr 


move . 1 


aO. (a2> 


; update ptr 


movun. 1 


(a7) *,d4-d7/a3-a5 


; restore registers 


unlk 


a6 


; remove locals 


res 




; return 


ENDFUNC 







Klics2DlSend FUNC EXPORT 



Klics2DlSend( short *dst. long size_x, long size_y, short •norms, unsigned long 



PS 


RECORD 




8 






dsc 


DS.L 




1 






size_x 


DS.L 




1 






size_y 


DS.L 




1 






norms 


DS.L 




1 






Ptr 


DS.L 










data 


DS.L 




1 






bno 


DS.L 




1 








ENDR 










LS 


RECORD 




O.DECR 






x_lim 


DS.L 




1 


; x counter termination 


rov_start+ 


x_l inc 


DS.L 




1 


; x termination increment 


1 row 


y_inc0 


DS.L 




1 


; y counter increment 


4 rows 


y_incl 


DS.L 




1 


; y counter increment 


7 rows 


y_lim 


DS.L 




1 


; y counter termination 


area 


LSize 


EOU 












BJDR 










* dO/dl - spare 








d2 


- step 0 


<HH) 








d3 


- step 0 










d4 


- y_incO 










d5 


- y_bik 










d6 


- data 


(bit 


stream) 






d7 


- bno 


(bit 


pointer) 






aO 


- ptr 


(bit 


buffer) 






al 


- baddr 


(block address) 






a2 


- caddr 


(coeff address) 






a3 


- x_lim 










a4 


- x_linc 










a5 


- y_lim 












link 




a6, #LS. LSize 


; locals 






roovero. 1 




d4-d7/a3-a5. -(a7) 


; store registers 




* Load Bit Buffer 










move . 1 




PS. daca (a6) , aO 


; a0*&data 






move . 1 




(aO) ,C6 


; datas*aO 






move. 1 




PS . bno < a6 ) , aO 


; aOs&raask 






move. 1 




(aO) ,d7 


; masks *aO 
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rrove . 1 
move. 1 



PS.ptr ( a6) , aO 
(aO) .aO 



8y 

9x 



Set up Blcck Counters 

.Tove.l PS.dst (afri . al 

move. 1 PS . size_x ( a6 \ .dO 

add.l dO, dO 

move.l dO. LS,x_iinc(a6> 

move. I PS.size_y(a6) , dl 

muls.w dO.dl 

add.l al.dl 

move. 1 dl, LS.y_lim(a6) 

move .1 dO , d2 

add.l dO.dO 

move .1 dO . d5 

subq.l »4.d5 

add.l dO.dO 

move. 1 dO, LS.y.incO <a6) 

add.l dO, dO 

sub.l d2.d0 

mo ve . 1 dO . LS . y_inc 1 [ a 6 ) 



eiast 



movQ . x 


ps . norms ( ao ) , &2 


move . 1 


<a2),d2 


move . 1 


4<a2) .d3 


move . 1 


LS.x_linc ta6) ,a4 


move. 1 


LS.y_inc0(a6),d4 


move. 1 


LS.y_lim<a6 ) , a5 


move. 1 


a4.a3 


add.l 


al,a3 


UVSENDO 




ovsaroo 




add.l 


d4,al 


cmp.l 


a5,al 


bge.w 


Glast 


sub. 1 


#16. al 


UVSETOO 




UVSENDO 




sub.l 


d4,al 


cmp . 1 


a3,al 


bit .v 


Qx 


add.l 


LS.y.inclfa6) ,al 


cntp . 1 


aS.al 


blew 


ey 


ve Bit Buffer 




move. 1 


PS.data<a6) , a2 


move . 1 


d6. (a2) 


move . 1 


PS.bno(a6) ( a2 


move. 1 


d7. <a2) 


move. 1 


PS.ptr(a6) ,a2 


move . 1 


aO. U2) 


movem. 1 


U7U,d4-d7/a3-a5 


unlX 


a6 


rts 




ENDFUNC 





aOriptr 
aOapcr 



al = Image 
dO=size_x 
in shorts 
x_linc=l row 
dl=sise_y 
dl**d0 (area) 
dl* = image 
y_lim=dl 
d2-d0 (1 row) 
d0*»2 (2 rows) 
copy co d5 
subtract xjblk 
d0*=2 (4 rows) 
y_inc0=d0 
d0*=2 (8 rows) 
d0-=d2 (7 rows) 
y.incladO 

GetNorm pointer 
reed normal 
read normal 
read x_linc 
read y_incO 
read y_ lim 

x^linux.Iinc 
x_lim+«baddr 
process cv block 0.0 
process UV block 1.0 
(2) addr (0]*ey.inc 
(2) addr TO] -limit? 
if half height 
pointnr=blk(0. 1) 
process UV block* -0.1 
process UV block 1.1 
( 2 ) addr i 0 ) ♦ «y_inc 

(2) addr fOI -limit? 

(4) if loss then ZoopX 

(2+1 addr [0] ♦=y_inc 

(2) addr [0] -limit? 

(4) if less then loopY 



spare*&data 
update data 
spares^bno 
update bno 
spare*frptr 
update ptr 

restore registers 
remove locals 
return 
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:<ncs3D2SciU" 



EXPORT 



Kiics3D2Still ( short •dsc. Icr.g size.x. long sise_y. long lpffcics. short 'norma 



FS 


RECORD 


8 










DS 


L 


1 








5 ; ze_x 


DS 




1 








s i z 6 y 


DS 


L 


I 








Ipfbit s 


DS 




i 
i 








norms 


DS 


L 


^ 








per 


DS 


L 


i 
i 








daca 


DS 


L 


1 








hnc 


DS 


L 


1 








sub.tab 


DS 


L 


1 








• 


ENDR 










LS . 


RECORD 


0. DECR 








y.blxO 


DS 


L 


1 


; y 


inter-block increment 


2 rows - 4 


y.blkl 


DS 


L 


1 


; y 


inter -block increment 


4 rows - 8 


x.inc 


DS 


L 


1 


; x 


counter increment 


16 


x_lim 


DS 


L 


1 


; x 


counter termination 


row.start* 


x.linc 


DS 


L 


1 


; x 


terminac ion increment 


1 row 


>'_inc 


DS 


L 


1 


; */ 


counter increment 


7 rows 


y.lim 


DS 


L 


1 


; y 


counter c emanation 


area 


LSice 


EQU 


• 










ENDR 











dO/dl 



spare 



d2 


- step 2HK 




d3 


- step 1 






d4 


- step 0/lpfbits 




d5 


- y_bikO, y.blkl 




d6 


- data 


(bit stream) 




d7 


- bno 


(bit pointer) 




aO 


- ptr 


(bit buffer) 




al 


- baddr 


(block address) 




a2 


- caddr . 


(coeff address) 




a3 


- addrs 


(tree addresses) 




a4 


- x_lira 


(x counter termination) 




a5 


- lpfbits/step 0 






link 


a6, VLS.LSize 


- locals 




movem. 1 


d4-d7/a3-a5, - (a7) 


• store registers 


Load Bit Buffer 






move. 1 


PS.data(a6) . aC 


aO=&data 




move. 1 


(aO) ,d6 


datas*aO 




move. 1 


PS. bno(a6) ,a0 


aOs&mask 




move. 1 


(aO) ,d7 


magk«*aO 




move. 1 


PS.ptr (a6) ,a0 


aO^&ptr 




move . 1 


(aO) , aO 


aO-sptr 


Set 


Up Block 


Counters 






move. 1 


PS.dsc(a6) .al 


al= image 




move. 1 


PS. size_x(a6) ,d0 


dOssize_x 




move. 1 


#16, LS.x_inc(a6) 


save x_inc 




add.l 


dO.dO 


in shorts 




move. 1 


d0» LS.x_linc<a6) 


x_linc=l row 




move. 1 


PS.si*e_y(a6> ,dl 


dla3ize_y 




muls.w 


dO.dl 


dl*»dO (area) 
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add.l 
move. 1 
move. 1 
add.l 
move. 1 
subq. 1 
move. 1 
add. I 
add. 1 
move . 1 
subq. 1 
move . 1 
add.l 
nova , l 

move , 1 
move . 1 
move . 1 
move . 1 
move.l 
swap 
move. 1 
move.w 
move. 1 

move. 1 
add.l 



Lov_pass 



9x move . 1 

LPFSTIU, 

* 

* Sub-band gh 
* 

bar 
add.l 

• Sub-band hg 

bsr 
add.l 

Sub-band gy 

bsr 
sub. 1 

add.l 
cnp . 1 
blt.w 
add.l 
cmp . 1 
blt.w 

Save Bit Buffer 



al.dl 

dl.LS.y_limra6) 

d0,d2 

dO, dO 

d0,d5 

♦4.d5 

d5,LS.y_blk0ia6> 

d0,d2 

dO,dO 

d0.d4 

#8,d4 

d4, LS.y_blkl<a6) 
d2,d0 

dO,LS.y_inc(a6) 

PS. norma (a6) ,a2 
(a2).d2 
4{a2),d3 
8(a2),a5 

PS. Ipfbits<a6) ,d4 
d3 

LS.y.blJcl(a6),dO 
dO.dS 

PS.sub_tab(a6) ,a3 

LS.x_linc<a6> ,a4 
al,a4 



ai,a2 

»8.d5.d2,d4 



DOSTILL2 
#20, a3 



DOSTILL2 
•20. a3 



DOSTILL2 
MO.aJ 

#16, al 

a4,al 

9x 

I-S.y_inc(a6),al 
LS.y_lim(a6),al 

*y 



Send move.l PS.data(a6) .a2 

move.l d6,(a2) 

move.l PS.bno(a6),a2 

move.l d7,(a2) 

move.l PS.ptr<a6).a2 

move.l a0,(a2) 



; dlf= image 

; y_lim=dl 

; d2=d0 (1 row) 

; d0'=2 (2 rows) 

; copy to d5 

; y.blk: subtract x.blJc 

: save y.blkO 

: d2*sd0 (3 rows) 

• d0«=2 (4 rows) 

; copy co d5 

' y_blk: subtract x.blk 

save y_blkl 

d0*ad2 (7 rows) 

y_inc=dO 

GetNorm pointer 
read normal 
read normal 1 
read normal 0 
read ipfbita 
y_blk=00X* 
read yjblkl . 
d5«yjblk0/l 
a3saddrs 

x_lim»x_linc 
x_l im+abaddr 



caddr=baddr 



(2) addr fO)*»x_inc 
(2) addrroj -limit? 
(4) if leas then loopX 
(2*) addr [ 0 ) ♦ ay.inc 
(2*) addrtO] -limit? 
(4) if less then loop* 



sparea&data 
update data 
spares&bno 
update bno 
spare s&pcr 
uodate ptr 
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Page 18 



rovem. 1 

unlJc 

res 

ENDFUNC 



(a7)*.d4-d7/a3-a: 
d6 



restore registers 
remove iccals 
return 



KUcs332Send 



FITNC 



EXPORT 



Klics3D2Send( short *dst, long size_x. long size_y. short •norms, unsigned long 



PS 






0 




use 


JS . L 




1 




s i 2e_x 


DS.L 




1 




s uej^ 


DS.L 




1 




norms 


DS.L 




1 




per 


DS. L 




1 




data 


DS.L 




1 




bno 


DS.L 




1 




sub.tab 


DS.L 




1 




* 


ENDR 








LS 


RECORD 




0,DECR 




y.blJcO 


DS.L 




1 


; y inter-block increment 




DS.L 




1 


; y inter-block increment 


x_inc 


DS.L 




1 


; x counter increment 


x_lim 


DS.L 




1 


; x counter termination 


1 inc 


DS.L 




1 


; x termination increment 


y_inc 


DS.L 




1 


; y counter increment 


y_l ira 


DS.L 




1 


; y counter termination 


LSize 


EQO 




• 






ENDR 








dO 


- spare 








dl 


- y.blkl 








d2 


- step 2HH 






d3 


- step 1 








d4 


- step 0 








d5 


- y.blkO 








d6 


- data 


(bit stream) 




d7 


- bno 


(bit pointer) 




aO 


- ptr 


(bit buffer) 




al 


- baddr 


(block address) 




a2 


- caddr 


(coeff address) 




a3 


- addrs 


(tree addresses) 




a4 


- x_liin 


(X 


counter termination) 






link 




a6* *LS. LSize 


; local 5 




movent. 1 




d4-d7/a3-a5,-fa7) 


; store registers 


* Load Bit Buffer 








move.l 




PS.data(a6) , aO 


; aO=&data 




move. 1 




(a0),d6 


; data*»aO 




move. 1 




PS.bno(a6) , aO 


; aOa&mask 




move.l 




<a0).d7 


: mask«*aO 




move.l 




PS, ptr (a6) ,a0 


; aOs&pcr 


• 


move. 1 




<aO),aO 


; aOsptr 


set 

* 


Up Block 


Counters 






move. 1 




PS.dst Ia6> .al 


; al s image 



2 rows - 4 
4 rows - 8 

16 

row_start* 
1 row 
7 rows 
area 
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move. 1 ps. size_x(a6) . dO 

move.l #16.LS.x_inc<a6) 

add.l dO,dO 

move .1 dO , LS . x_l inc ( a6 ) 

move.l PS.size_y (afii . dl 

muls.w dO.dl 

add.l al.dl 

move. 1 dl,LS.y_Iiin(a6) 

move .1 dO , d2 

add.l dO,dO 

move .1 dO , d5 

subq.l #4.d5 

move. l d5,LS.y_blkO(a6> 

add.l d0,d2 

add.l dO.dO 

move .1 dO , d4 

subq.l 18, d4 

move. 1 d4.LS.y_blkl(a6> 

add.l d2,d0 

move .1 dO . LS . y.inc ( a 6 ) 



dO^size.x 
save x_inc 
in shcrcs 
x_linc=l row 
dlssize_y 
dl»»dO (area) 
dl ♦= image 
y_lim*dl 
d2=d0 (1 row) 
d0*«2 (2 rows) 
copy co d5 

y_bik: subtract x_blk 
save y_bikO 
d2+*d0 (3 rows) 
d0*=2 (4 rows) 
copy co d3 

yjbllc: subtract x_blk 
save y.blkl 
d0crd2 (7 rows) 
y_inc=dO 





move.l 


PS. norms (a6) ,a2 


; Get Norm pointer 




move . 1 


(a2) ,d2 


; read normal 




move . 1 . 


4(a2).d3 


; read normal 1 




move. 1 


8<a2) , d4 


read normal 0 




move. 1 


LS.y_blkl(a6) .dl 


; read y.blkl 




move. 1 


PS. sub_tab(a6) , a3 


; a3aaddrs 




move. 1 


LS.x_linc(a6) , a4 


; x_liro»x_linc 


* 


add.l 


al.a4 


; x_ liro4 -baddr 


* 
• 


Low.Pass 








bu£_rinc 


a0.d6.d7 


; BUF.INC 




bu£_get 


d6,d7 


; BOF.GET 




beq.w 


Osubs 


; if 0 chen process subbanda 




move. 1 


al,a2 


; caddr.baddr 


• 


SQID 


#8.dl.d2 




• 


Sub- band gh 






9 subs bar 


DOSEND2 






add.l 


#20. a3 




• 
• 


Sub -band hg 








bsr 


DOSEND2 




* 


add.l 


#20. a3 




• 


Sub -band gg 








bsr 


DOSEND2 






sub.l 


*40,a3 






add.l 


#16. al 


• (2) addr(0)*»x_inc 




crop • 1 


a4,al 


(2) addrfO] -limit? 




blew 


ax 


(4) if less then loopX 




add.l 


LS. y.inc (a6) ,al 


(2 + ) addrfO)«-sy_inc 




crop. 1 


LS.y_lim<a6) ,al 


(2+) addr(0J -limit? 


• 


blt.w 


9y 


(4) if less then loopY 


• 


Save Bit Buffer 
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m£ve . 1 
move. 1 
move . 1 
move . 1 
move. 1 
move . 1 


PS.dacaiaS) .a2 
66. (a2) 
PS.bnola6> ,a2 
d7 , {&2 ) 
PS .pc c(ao ) . a2 
aO. (a2) 


; spare*&daea 
: update daea 
; spare =fcbno 
; updace bno 
; spares&pcr 
; updaco per 


movem. 1 
res 


(a7)*,d4-d7/a3-a5 
a6 


; restore registers 
; remove locals 
; recum 


ENDFUNC 






END 
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« Copyright 1993 KLICS Limited 
Ail rights reserved. 

Written by: Adrian Lewis 



• Importing raw Klics binary files 

* Stand-alone version 
•/ 

•♦include 'BitsS-h - 
'include "Klics. h* 
^include # KlicsHeader.h* 

typedef char Boolean; 

/•If bool true the negate value •/ 

"define negif (bool, value) ( (bool) ?-(value) : (value) ) 

ex t ern vo id Haar Backvar d ( ) ; 

extern void Daub4 Backward* short 'data, int size(2),int oct src» ; 

extern void TestTopBackwardt short •data.int sizeC2],int oct src); 

extern void Teat Backward! short •data.inc size(2),int oct arc) i 

extern void KLICSDCHAHNELt short -dst. long octs. long sile.x. long site v, ion, 

/• use the bit level file macros (Bits2.h) •/ 

/• buf.use; •/ 



/• Huffman decode a block •/ 
#define Huf f DecLevUev.buf ) \ 

lev [OjsHuff Decode (buf ) ; \ 

lev (l]=Huff Decode (buf); \ 

l«v[2]«HuffDecode<buf); \ 

lev(3)=HuffDecode<buf ) ; 

/* Fixed length decode block of integers •/ 
^define IntDecLevdev, lpf_bits,buf ) \ 

levfOUlntDecodedpf w bits.buf); \ 

levd]*IntDecodedpf_bits,buf > ; \ 

lev{2)»IntDecode(lpf Jbits,buf) ; \ 

levf3JarntDecode(lpf Jbita,buf ) ; 

/• Reverse quantize difference block •/ 

•define RevOntDelta (new, old* lev, shift ) \ 

new(0]=old[0)«.(levrO]«shift) «.(lev[0] ! =0?negif < lev(0)<0. ( l«shif t ) -1»1) :0) ; \ 
newfl a old(l]*(lev(l]«shift)*(lev(l] «.0?negif (levClUO, (l«shif t ) -l»l) : 0) ; \ 
new 2)=old(2] + dev(2]«3hift>*dev(2] !^=0?negif dev(2)<0, (l«shif t) : 0) ; \ 

new(3)=oldt3J*<lev(3]«3hift)*(lev(3] ' 3 0?negif (lev(3]<0, ( l«shif t) -1»1) :0) ; 

/• Reverse quantize block •/ 

•define Re vCnt (new, lev, shift) \ 

new(0]s(levrO)«shift>*(lev[0] ! *0?negif (levf 0) <0, (l«shifc) -1»1) :0) ; \ 
new(l]«(lcv(l)«shift)*(lev(l) j B 0?negif (lev(l]<0, ( l«shift) -1»1) :0) ; \ 
new{2]«(lev(2J«shift)*<lev(2J !sO?negif (lev(2)<0, ( l«ahi£t) -1»1) :0) ; \ 
new(3]a(lev(3J«ahift)*(lev[3] !»0?negif ;iev(3)<0 ( (l«ehift) -1»1) ;0) ; 

^define RevOntLPF (new, lev, shift) \ 

newtO)«(lev|0)«shift)^( (l«shift)-l»l) ; \ 

new(lja(l«v(lj«shift)*( (l«shift)-l»l) ; \ 

new(2]a(lev(2)«shift)*( (l«ahift) -1»1) ; \ 
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new(3 J*rtev[3 i <<shif c ) * ( ( i<<shn* c. - 1»1 ) : 
/\ Read a difference block and update memory •/ 

•define DoXferDelta (adcir. eld. new. lev . dsc . shift . mode, ocz . nmode. buf) \ 
Huf fDecLev( lev. buf ) ; \ 
RevCntDelta<nev,old. lev. shift) \ 
PutData ( addr . new, dst ) ; \ 
mode (cct]soc:==0 ?M_STOP : nmode ; 

/* Read a biock and update memory •/ 

•define DoXfer (addr.new, lev. dsc . shift .mode, oct . nmode. buf ) \ 
Kuf fDecLevdev. buf) ; \ 
Revflnt (new, lev, shift) \ 
PutDataiaddr , new, dst) ; \ 
mode [ oc t )= oc t == 0 ? M.STO P : nmode ; 

/• Function Name: IntDecode 

• Description: Read a integer from bit file 

• Arguments: bits - bits/ integer now signed 

• Returns: integer value 
•/ 

short intDecodet short bits, Buf buf) 

int i. levaO. mask=l; 

Boolean sign; 

/• Hardware conipatatble version •/ 
buf_rmc(buf ) ; 
sign«buf_get<buf ) ; 
fort i=0; i<bits-l; i**) ( 
buf_rinc(buf ) ; 

if (buf_get (buf ) ) lev I* mask; 
mask <<s 1; 

) 

if (sign) lev= -lev; 
returns lev) ; 



/* Function Name: Huff Decode 

• Description: Read a Huffman coded integer from bit file 

• Returns: integer value 

V 

short Kuf f Decode (Buf buf) 



short lev«0, i; 
Boolean neg; 

/* Hardware conipatatble version •/ 

buf_rinc(buf ) ; 

if <buf_get (buf > > < 

buf_rinc(buf ) ; 

neg=buf_get (buf ) ; 

do ( 

buf_ricc(buf ) ; 
lev** ; 

) while (lev<7 it ! (buf_get (buf ) ) ) ; 
if (Mbuf_get<touf))) { 

for<lev=0, i=0;i<7;i**) ( 

lav<<«l; 

buf_rinc(buf ) ; 
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tf (buf_get (buf ) ) lev**; 



) 

lev*»8; 

) 

if (neg) lev= -lev; 

) 

return ( lev) ; 

/* Function Name: KlicsDChannel 

* Description: Decode a channel of image 

* Arguments: dst - destination memory (and old for videos) 

* octs. size - octaves of decomposition and image dimensions 

* normals - MVS weighted normals 

lpfjbits * no of bits for LPF integer (image coding only) 

•/ 

void KlicaDecY< short *dst, int octs, int slze(2], KlicsFrameHeader *frmh, 
KlicsSeqHeader *seqh. Buf buf) 

{ 

int oct, mask, x, y, sub. step=2«octs, blk(4], mode(4), basejnodes (frmh-> 
Blk addr, new, old, lev; 

for(y=0;y<size{l) ;y+sstep) 

for (x=0;x<size{01 ;x+»step> 

for ( aub= 0 ; sub<4 ; sub+* ) { 

mode C oct »oct s - 1 ] ■base_mode ; 

if (subo«0) mode {oct «octa-l) l « M_LPP; 

masx*2<<oct; . 

do { 

Get Addr ( addr , x, y , sub, oct .size, mask ) ; 
switch < node ( oct J ) { 
case M_VOXD: 

GetDataf addr, old, dst) ; 
if (BlkZero(old) ) mode {oct ]=M_STOP; 
else { DoZero (addr, dst. mode, oct 1 ; ) 
break; 
case M_SQJD|H_STILL: 
buf_rinc (buf) ; 
if (buf_get(buf)) ( 
buf.rinctbuf ) ; 
if (buf_get(buf )) ( 

Do Zero (addr, dst. mode, oct ) ; 
) else { 

DoXfer (addr.new, lev. dst. frmh-xjuant izer ( octs -oct) .mode, oct, M_S* 

) 

) else 

mode (oct J *H_STOP; 
break; 
case M_SEND: 

buf_rinc(buf ) ; 
if (buf_get (buf ) ) ( 
buf_rinc<buf ) ; 
if ( buf. get (buf ) ) ( 
buf_rinc(buf ) ; 
if <buf_get (buf ) ) ( 

GetDatat addr, old. dst) ; 

DoXf erOel tat addr, old, new. lev, dst, frmh->quantizer(octs-oct) 
) else ( 

DoZero ( addr , dst , mode . oct ) ; 

) 

) else ( 

DoXfer (addr. new. lev. dst . frmh->quant izer f oct s-oct] ,mode. oct.M.s: 
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) 

) else 

mode (oct ) =M_STOP; 
break; 

Case M_STILL: 

buf _rinc (buf ) ; 

if (buf _get (buf ) ) { DoXf er ( addr, new, lev.dst. f rmh->quancizer [oc^s-oct ) ,: 

else raodeloct ] =M_STOP; 

break ; 
case H_LPFIM_STILL: 

intDecLev (lev. seqh->precision- f rmh->quancizer 10] ,buf ) ; 

RevQntLPF (new, lav. f rmh->quant izer [ 0] ) ; 

Put Data ( addr , new. dsc J : 

mode foct ] »M_QUIT; 

break; 
case M_tPFIM_SJ2JD: 

bu£_rinc (buf ) ; 

if (buf_get(buf )) ( 

GetData (addr, old. dst) ; 
HuffDecLevflev.buf ) ; 

RevOntDelca(new,old. lev. fnnh->quancizer[0] ) ; 
PutData( addr, new, dst ) ; 

) 

mode(OCt]=M_QUIT; 
break; 

) 

switch (mode [oct 1 J { 
case M.STOP: 

StopCounters (mode. oct , mask, blk. x,y . octs I ; 

break; 
case M.OUrT: 

break; 
default: 

DovnCount er s < mode . oct , mask . blk ) ; 
break; 

) 

J while (raodeloct J !=M_QUIT) ; 

V 

) 

void KlicsDecUVI short # dst, iat octs, int size(2], KlicsFrameHeader # £rmh. 
KlicsSeqHeader *seqh, Buf buf) 

( 

int oct. mask, x, y, X, Y. sub. step«4«occs. blk{4], mode[41. base_mode=t 
Blk addr, new, old, lev; 

£or(Y=0;Y<size(l] ;Y*=step> 

for(X-0;X<size(0) ;X*=atep) 

for(ysY;y<size(lj kk y<Y-»-atep;y**step»l) 

for (xsx;x<size(0) kk x<X*step;x*sstep»l> 

£or<sub=0;sub<4;suJb+'0 ( 

mode ( oct »oc t s - 1 ) *bese_mode ; 

if (sub«a0) mode (oct socts-l] I* M_LPF; 

maska2<<occ; 

do { 

CetAddr (addr, x,y, sub, oct . size. mask) ; 
svitch(mode(oct) ) ( 
case M^VOID : 

GetData (addr. old, dst ) ; 

if <BlkZero(old) ) mode (oct 1-H.STOP; 

else ( DoZero (addr. dst. mode , oct J ; ) 

break; 
case M_SEMDIM_STXLL: 
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bur_rinc(bu£) ; 

if (buf_gec (bat) ) ( 

buf_rinc(buf ) ; 

if (buf_gec (but ) ) { 

Dozer o ( addr . dsc . mcce , occ ) ; 

) else ( 

DoXf er (addr, new. lev, dsc. f r:nh->quanc izer (occs-ccc ) , mode, occ . M S 

) 

) eise 

mode {occ ] =M_STOP; 
break; 
case M_SEND: 

buf_nnc(buf ) ; 
if (buf.gec (buf) ) ( 
bu£_riac(buf ) ; 
if Ibu£_gec(buf ) ) ( 
buf_rinc(bu£ ) ; 
if <buf_gec(buf) ) { 

GecDaca ( addr, old, dsc ) ; 

DoXf erDelca< addr, old, new, lev, dst , f rmh->quanci2er (occs-occ ) 
) else ( 

DoZero ( addr , dsc, mode , occ ) ; 

) 

) else { 

DoXfer (addr, new. lev, dsc, t rrnh-vquant izer (occ s -occ J .mode, occ.M H S 

) 

) else 

mode (occ) sM.STOP.- 
break; 
case M_STILL: 

buf_rinc(buf ) ; 

if (buf.cec (buf J ) ( DoXfer (addr, new, lev, dsc, frmh->guanc izer (occs-occ] ,; 

else mode [occ) =M_ST0P ; 

break; 
case M_LPF I M_STILL : 

XncDecLevdev, seqh->precision-f nnh->quancizer (0) , buf ) ; 

RevQncLFF (new, lev, frah->quancizer[0) ) ; 

PuCDaca (addr, new, dsc > ; 

mode ( occ ) =H_QUIT ; 

break; 
case H_LPFIH_SEND: 

bufi_rinc (buf ) ; 

if <buf_gec(buf ) ) { 

GecDaca (addr, old, dsc) ; 
Huf f DecLev( lev. buf ) ; 

RevQncDelcainew. old, lev, f rmh->quant iier (0] ) ; 
PucOaca ( addr , new , dsc ) ; 

) 

mode ( occ ] *M_QUIT ; 
break; 

) 

swicch (mode (occ) ) ( 
case M.STOP: 

StopCouncers (mode, occ , mask, blk, x. y , occs ) ; 

break; 
case M_QUIT: 

break; 
def aulc : 

DownCountera (mode, occ. mask, blk) ; 
break; 

> 

> while (mode [ occ ] ! -H_Q0IT) ; 

> 
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Function Name: 
Description: 
Arguments: src 



Returns : 



• / 




extern 


void 


extern 


void 


extern 


void 


extern 


void 


extern 


void 


extern 


void 



Ki icsDecode 

Decode a frame zo Y'JV (de) transformed image 
- destination result 
dsc - transformed destination memory (and eld for videos) 
whether this frame was shipped 



KLCOPY(short 'dst. short 'src. long area) ; 

KLHALF ( short *dst, short *src. long size.O. long size l) ; 

S^5S2?!? ro(ahort * d5C ' long 3iz «- x ' lon 9 3ixe_y ( short nonns(4)( 
KLICS2D1STILU short *dsc. long size.x, long size_y, long lpfbits 
KLICS3D2STILL( short «dst, long size.x. long size_y, long lpfbits 
KLICS2D1SEND( short -dst, long size_x, long size_y, short norms (4 j( 



•define £lag_tree 0x1 
•define £lag_vave 0x2 



void 

( 



KlicsDecodel short •srcO), short *d3t(3], KlicsSeqHeader 'seqh, KlicsPrameH 

long channel ,i; 
short norm3[4][2]; 
unsigned long syncl, sync 2; 

for<io0;i<4;i**> { 

norms (i } { 03 » { l<<f rmh->quant izer ( i) -1) -l; 
^ norms ( i )[ 1 J»frrah->quant izer( il ; 

buf.rinit(buf ) ; 

if (0!=<flagsAflag_tree> ) { 

synclsGeeTimerValueUsyncl) ; 

for (channela0;channfil<s<^->channel3; channel^*) ( 

int size i 2 J = { seo;h->sequence_size [ 0) » ( channel==0?0: seqh->sub_sainpl 
seqh->sequence_size ( 1 ] » ( channel«0?0 : 3eqh->sub sample [ 1 ) ) 
tre«_size(2] = (size(0J»scale(0) , size(l) »scal«(0] ),~ 
octs»8»qh->octav«a(channel«s0?0: 



wifdef HO 
/• 

♦else 



*endif 



if <0!*{frmh->flagsfcKFH_INrRA> ) 

XLZERO( dst [channel 3 , tree_size [0] *tree sized! ) ; 
KLXCSDCHANNEL (dst (channel ) , octs-1, tree.size (0 ] t tree.size f 13 , (long) (sea 
if {channex««0) KlicsDecY (dst [channel ) . octs, tree_size, f iron, seqh, buf ) ; 
el se Kl icsDecUV l dst ( channel ) . octs . tree_s ize . f rmh . seqh . buf ) ; 

long sub.tab(15) = (4, 2, 10, 2*8*tree_size (0 J , 10o8»tree_size[0J , 

4»tree_size(0) , 2*tree_size [0] . 8+2*tree_size(0) , 10»tree siz 
4*4»tree_size[0) . 2«-2-tree_size(0J , 10+2*tree_size(0] , 2*10»t 

if (0!«(frah->flags4KrH.INTRA) ) ( 

KLZERO ( ds t ( channe 1 J , t r ee_s i z e ( 0 ) • t ree_s i z e ( 1 ) ) ; 
if (occs3s3) 

KLIcS3D2STILL<dst (channel] , tree_size(03 .tree_size{ 1] , (long) (se* 

else 

KLICS2D1STILL ( dst ( channel ) , tree_s i ze ( 0 ) . t ree_s ize ( 1 J , ( long ) ( se- 

) oxse 

if <oct3«3> 

KLICS3D2SOJD(dst (channel! , tree_size( 0 cree_sizg (1 ] , inoms.ibu 

else 

KLICS2DlSQJD(dst [channel J , tree.size (0 J . tree.sizedj ,&norms,&bu 

) 

sync2«GetTimerValue ( £ sync2 ) ; 
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• c ree*sync 2 - sync 1 ; 

) 

if lO«»;flags&flag_wave) ) { 

syncl»GetTimerValueUsyncl) ; 

tor (charme 1=0; channe l<seqh->channels : channel** ) ( 

int size! 2 ) = (seqh->sequence_s; ze ( 01 >> ( channel ==G?0 : seqh- >sub„sampl 
seqh->sequence_size fl ! >> ( channel ==0?0 : seqh->sub_3ajnple( 1] ) 
wave_size(2] » (size(0]>>scaledl . size (1] >>scale (1 ) ) , 
oct3=seqh->octaves ( channel «0 70 : 1 J ; 

svicch( seqh->wavelec ) ( 
case WT_Haar: 

if <scale(l)>«cale(0] > 

KLHALF(dst [channel] , src I channel] , wave.aizefO] . wave__size( 1 ] ) ; 

else 

KLCOPY(dst [channel] , src [channel] , wave.size[0) *vave_size ( 1 J J ; 
HaarBackwardf src (channel] , vave.size, occs-scale(l) ) ; 
break; 
case WT_Daub4: 

if (scaletO) -»0) ( 

if (scaled) >3cale [0] ) 

KLHALF (dsc [channel ] . src [ channel 1 , wave.size [0 ] , wave.s ize ( 1 ] 

else 

KLCOPY ( ds c ( channe 1 ] , s r c ( channe 1 1 , wa ve_s i z e ( 0 ) * wa ve_ s i z e d ) 
Daub4 Backward! src (channel] , wave.size. occs- scaled) ) ; 
) else 

if (channel«aO) ( 

KLCOPY (dsc (channel) , src (channel] * wave_size(0) *vave.sixed] 
Backward3511 <»rc (channel ), wave_«ize. octs- scale (1 ] ) ; 
} else 

TOPBWD* dsc (channel ] , src [ channel ] . vave_s i ze ( 0 ] , wave_s i ze (1 ) 

break; 

) 

) 

sync2=GetTimerValue(tsyhc2) ; 
*wave= sync2 - sync 1 ; 

) 

) 



CJIDCTITIITC CUCCT /DIM C *iC\ 



WO 94/23385 PCT/GB94/ 00*77 

- 684 - 

Engineering : Kl icsCode : CompPicz : XlicsCodec . c 



© Copyright 1993 KLICS Limited 
All rights reserved. 

written by: Adrian Lewis 



* Klic3 Codec 
•/ 

* include • ImageCodec .h* 
•include <FixMath.h> 

* include <&rrors.h> 
♦include < Packages. h> 

♦ifdtf PERFORMANCE 
•include <Perf.h> 

extern TP2PerfGlobals ThePGlobals; 
•endif 

•ifdef DEBUG 

♦define DebugMsg(val) DebugStr (vai > 

• else 

^define DebugMsgtval ) 
•endif 

'define WT_Haar 0 
•define WT_Daub4 1 

•define None 0 

'define Use8 1 

^define Usel6 2 

#define Use32 3 

w define UseF32 4 

/• Version information •/ 

* define KLICS_CODEC_REV l 

•define codec Inter f aceversion 1 /» high word returned in component Get Version 

•define klicsCodecForraatNatne 'Klics* 
♦define Jclicscodec Format Type 'Jclic 

pascal Component Re suit 

KiicsCodectComponentParameters •params.char *"storage); 

pascal Component Result 

KLOpenCodect Component Instance self); 

pascal ComponentResult 

KLCloseCodeci Handle storage, Componentlnstance self); 

pascal ComponentResult 
XLCanDoSelectort short selector); 

pascal ComponentResult 
KLGet Version! ) ; 

pascal ComponentResult 

Kt/;ecCofi«cTnfoiHan<H« storage. Cc-iecinfo •info); 
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pascal Component Result 

KLGet MaxCompress ions ize (Handle storage. PixMapHandle src. const Rect 'srcRect. shore . 
CodecO quality. long «site); 

pascal ComponentResult 

KLCetCornpressedlrcageSize (Handle storage. ImageDescriptionHandle desc.Ptr data, long . 
DataProcRecordFtr dataFroc. long •size); 

pascal ComponentResult 

KLPreCompress( Handle storage, register CodecCompressParams *p) ; 
pascal long 

KLPreDecompres s (Handle storage, register Code c Decompress Pax ams # p) ; 
pascal long 

KLBandDecompress (Handle storage, register CodecDecompressParams *p) ; 
pascal long 

KLBandCompress (Handle storage, register CodecCompressParams »p) ; 
pascal Component Result 

KLCetCompressionTime (Handle storage. PixMapHandle src, const Rect *srcRect, short dep 
CodecQ * spat ialQuality, CodecQ • temper a lOuality, unsigned long *time); 

/• Function: KlicsCodec 
* Oescription:KlicsCodec main despatcher 

V 

iifdef DECODER 

pascal ComponentResult 

KlicsDecodert Component Parameters *params,caar storage) 
♦else 

tifdef ENCODER 

pascal ComponentResult 

KlicsEncoder( Component Parameters *params,char ••storage) 
♦else 

pascal ComponentResult 

KlicsCodec (Component Parameters •params,char ••storage) 

*endif 

* end if 

( 

OSErr err; 

switch ( params->vhat ) { 
case kConponentOpenSelect: 

err=CallComponent Function (pa rams. (Component Function) KLOpenCodec) ; break; 

case kComponentCloseSelect: 

err»CallComponeatFunctionWithStorage(storage,parama, ( Component Funct ion )KLC 

case kComponentCanDoSelect : 

err«CallComponentrunction(params, ( C oraponent Func t ion > KLCanDoSe lector) .- brea 

case kComponentVersionSelect : 

er r «CallCcnpanentFuncti on ( par ams, (Component Funct ion) KLGet Vers ion) ; break; 

•ifdef DECODER 

case codecPreCompress: 
case codecBandCompress : 

err acodecUoimpErr; break; 

telse 

case codec PreCompress : 



ci lOCTin nr cucct mi n c *c\ 



WO 94/23385 PCT/GB94/00677 



- 686 - 



Engineering : Kl lcsCode :CcmpPict : Kl lesCodec . c 
err=CafTCcraponentFuncc ionwichScorage ( scorage. paraxns , (CornponencFunct ion) KLP 

case codecBandCcmpress : 

err^allCcntponentFunctionWithStorage (storage, params. I Component Funce ion) KLB 

?endif 

•iidef ENCODER 

case codecPreDecompress : 
case cadecSandEecompress : 

err=codecUnimpErr ; break; 

■else 

case codecPreDecompress : 

erraCallComponencFunccionWithStoragel storage, params, (Cocrponenc Function) KLP 

case codecBandDecompreas: 

errsCallConponentFunctionWithStorage( storage, params. (Component Faction} KLB 

«endif 

case codecCDSequenceBusy : 

err=0; break; /* our codec is never asynchronously busy 

case codecGecCodeclnro: 

err*CailCoraponencFunctionwithStorage l storage, params, (ComponentPuncc ion) KLC 

case codecGetCompressedlmageSize: 

er r =Ca HComponencFunct ianwithSt orage ( st orage , params . ( Component Funcc ion ) KLC 

case codecGetMaxCompressionSize : 

err =Cal IComponent Funcc ionWithSt orage t storage , params . ( ComponentPuncc ion ) KLG 

case codecGetCompressionTime: 

errsCallCoaponencFunctionWichSt orage (scorage, params. ( C omponent Funcc i on ) KLG 

case codecGecSinularity: 

•rrscodecUnimpErr; break; 

case codecTrimlmage: 

err-codecUniopErr; break; 

default : 

err=param£rr ; break; 

) 

if (errianoErr* 

DebugMsg ( " \pCodec Error • ) ; 
retuxn(exr) ; 



♦include <Memory.h> 
* include <Resources . h> 
p include <OSUtils.h> 
♦ include <Sy sEqu.h> 

# include <StdIO.h> 
♦include <Time.h> 

♦include <Stringa.h> 
•include <String.h> 
♦include •Bics3.h' 
♦include •KlicaHeader.h- 
♦include "KlicaEncode.h' 

void DebugString(char 'string) 

f 

DebugStr < string) ; 

) 
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excern short gResRef; 

"ypedef struct ( 

Codeclnfo ••info; 

per cabf 4] ; 

short use ( 4 ) ; 
) SharedGlobals; 



cypedef s cruet 
KlicsSRec 



kle; 



short 

short 

Ptr 

long 

long. 

long 



Encoding parameters •/ 
YUV Frame buffer •/ 
YUV Frame buffer •/ 
Sncoded pixxnap data */ 
Size of Previous Frame Buffet •/ 
Which looicup table are we using for colour 
Tree. Wave. Out scales 0=0riginal, -l=Doubl 
Previous frame number V 
Previous real frame (no skips) */ 
Previous displayed frame "/ 
First frame in play sequence •/ 
System overhead for previous frame V 
Typical tree decode tin* (not skip) •/ 
Typical wavelet transform time •/ 
Typical display time */ 
Time of first run frame */ 
Time ae last key frame V 
Sync time •/ 
Displayed? •/ 



r 

•src(3]; r 

*dst(3); /' 

pixmap; /' 

size; t A 

using; /' 

scale(3]; /' 

unsigned long prev_fraroe; / 1 

unsigned long real.frame; / 1 

unsigned long dpy.frame; /' 

unsigned long run_frame; /* 

unsigned long sys_time; / 1 

unsigned long tree_time; r 

unsigned long wave.time; /' 

unsigned long dpy_time; / 1 

unsigned long run_time; /' 

unsigned long key_time; /' 

unsigned long sync.time; / i 

Boolean out (15] ; /' 
SharedGlobals *sharedGlob; 
Globals; 

Scaling scenarios: Tree wave Out 

110: internal calculations are Quarter site), output Original size ( interpo 

1 1 1: internal calculations are Quarter size, output Quarter size 

0 1 1: Internal calculations are Original size/* output Quarter size 

0 0 0: Internal calculations are Original size, output Original size 

0 0-1: internal calculations are Original size, output* Double size 



void 



KLDeallocatetGlobals **glob); 



/• Klics Function Definitions 



extern i.nt Kl ics Encode ( short -srem, short •dst[31, KlicsE kle); 
extern Boolean KlicsDecode (short -src|3]. short •dstC3], KlicsSeqHeader *seqh.Kli 
long mode, long scale(3], unsigned long *tree. unsigned long -wave); 



Memory allocation/deallocation routines 



OSErr 

Memory Error ( ) 

{ 

OSErr theErr; 

»ifdef DEBUG 

if ( 0 ! a ( theErrsMemError ( ) ) ) 
Debug Sr r ' * % cM«mry Error " • ; 
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*endif 

return* theErr) 



CSErr 

rreePtr (Per *pcr) 

t 

CSErr cheErr*0; 

if Cptr:=nii) ( 

DispoaePtr ( *ptr) ; 
•pcrrnil ; 

theErr ^Memory Error ( ) ; 

) 

return (theErr) ; 



•define FreePointer (handle. err) \ 

if (noErr! = (err=FreePtrt I PtrM Uhandle) I ) > recumlerr) 

extern OSErr Colour8(Ptr 

extern OSErr Colourl6iPtr •»; 

extern OSErr UV32Table t Ptr *j; 

extern OSErr RCBTable(Ptr •); 

CSErr 

KLGet?ab( Global s "glob, long new) 

C 

OSErr ch©Err=0; 

SharedClobals # sGlob= < *glob) ->sharedGlob; 
long olda<*glob) ->using; 

if (old!=new) { 

if (old! -None) ( 

sGlob->usefold-l } 

if (sGlob->use(old-l)o«0) ( 

FreePointer <sClob-> tab (old- 1) , theErr) ; 

) 

J 

if (nevlsNone) { 

if ( 3Glob->usef new-1 J 3=0) 
switch (new) { 

<*ifndef ENCODER 

case used: 

if (noErr ! s ( theErr=Colour8 (&sGlob- >tablnew- 1 J J ) ) 

return (theErr) ; 
break; 
case uselS: 

if (noErr!»(theErrrColourl6(&cGlob->tab;new-l) ) )) 

return ( theErr ) ; 
break; 
case Use32: 

if (noErr! = (theErr=UV32Table(&sGlob->tab(new-iJ )) ) 

return (theErr) ; 
break; 

#endix 

#ifndef DECODER 

case Us*F32: 

if (noErr! =( theErr=RC3Table(&sClob->tab[new-l] > * ) 

return (theErr) ; 
break; 
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•endif 

) 

( *glob) ->usir.g*n«w; 
sGlob->use(new-l )*♦; 

) 

return ( cheErr) ; 



OSErr 

KLFreetGlobals ••glob) 

t 

OSErr theErr*0; 

FreePoincer( ( *glob) ->src f 0] , theErr); 
FreePomterf ( -glob) ->dst [01 , theErr; : 
FreePointer ( ( »glob) ->pi»nep, cheErr ) ; 
(•glob) ->site=0; 
return (theErr) ; 



^define NewPointer (per, cype, size) \ 
saveZone=Get Zone ( ) ; \ 
SetZone ( Sy scemzone ( ) ) ; \ 
i£ lnil=»(ptr.(cype>NevPtr(size) ) ) ( \ 
SetZone (ApplicZone( ) ) ; \ 
if <nil»*<ptr=<typeiNQwPtr(size> ) ) ( \ 
SetZone tsaveZone) ; \ 
return ( Memory Er ror ()) ; \ 

> \ 

) \ 

SetZone ( save Zone ) ; 



Component Result 

KLMalloc(Globals •♦glob, short height, short width, long pixelSizel 

long ysize. uvsize; 

THz saveZone; 

ysizes (long)height • (long)width • (long) sizeof (short) ; 

uvsize a ysize>>2; 

if ( ( *glob) *>size !■ ysize) ( 
KLFree(glob) ; 
( *glob> ->size = ysize: 

( *glob) ->prev_£ra«e«-l; /• frame doesn't contain valid data •/ 

/ * Keep Src and Dst separate because of their large sizes */ 

ysize«(long)height * (long)width • ( long) sizeof (short) » 2* ( "glob) ->scale 
uvsize * ysize»2; 

NewPointer ( (• glob )-> src (0 1 , short • ,ysize«Mivsize+uvsize*16) ; 

(•glob) ->srcCD » (short *) ( < (long) ( *glob) ->src[0] ♦ ysize ♦ 3D & OxFFTFT 

fglob)->src(2J « (short •) ( ( (long) ( *glob) ->src( 1J ♦ uvsize ♦ 3D & OxJVFF. 

ysize* (long) height * (long) width * (long) sizeof (snort) » 2 9 < •glob) ->scale 
uvsize a ysize»2; 

NewPointer ( ( # glob)->dst [0] , short • ,ysize4uvsizefuvsize+16) ; 
l*glob>->dstCl) = (short *)(( (long) ( -glob) ->dst (0] ♦ ysize ♦ 3D & OxTFTTT 
(•glob)->dst(2) - (short *)(( (long) ( -glob) ->dsc (1) * uvsize ♦ 3D & QxFVTT 
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^ NevPointert ( 'glob) ->pixrap. Ptr.pixelSize/6'heighc 'widrh<<: ) ; 
return (noErn ; 

) 

CSErr 

Rescurce2rror i ) 

CSExr theErr; 

•ifdef DEBUG 

if (0!=<theErr=ResError() ) ) 

DebugStr ( • XpResourceError " ) ; 

tendif 

return (theErr) ; 

) 

*i£def COMPONENT 

•define Re3Exr (resfile. err) \ 

if (0! » <err=ResourceError i ) ) ) ( \ 

if (resfile!=0) CloseComponencResFile< restile) ; \ 
return (err) ; \ 

) 

• else 

tdefine ResErr ( res file. err) \ 

if <0!»(err=ResourceError( ) )) { \ 
return ( err ) ; \ 

) 

■tndif 

C omponen t Re su 1 1 

KLOpenlntoRes < Component instance self. Handle •info) 

f pragma unused (self) 
short resFlle=0; 
OSErr theErr snoErr; 

if Cinfo) ( 

Di spos Handle Cinfo); 
•inf o«nil; 

) 

•ifdef COMPONENT 

resFile=OpenComponentResFile( (Component ) self ) ; 

ResErr (resFile, theErr) ; 
*else 

UseResFile(gResRef ) ; 
■endif 

*info=GetlResource( codec infoResourceType* 128) ; 

• inf o =Ce t IRes ource( codec In foRes our ceType, 129) ; 

ResErr (resFile, theErr) ; 

LoadResource ( * info ) ; 

ResErr < resFile , theErr ) ; 

DetachRe source ( * info ) ; 
*ifdef COMPONENT 

CloseComponent ResFile (resFile) ; 
tendif 

return (theErr) ; 

) 

pascal Component Result 

KLOpenCodec ( Component Instance self) 

( 

Clobals ••glob; 
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SharedClobals *3Glob; 
THz saveZone; 
Boolean inAppHeap; 
Component Result result = noErr; - 
short resFile»CurReaFile ( ) ; 

DebugMsg< '\pOpen Codec - begin'); 

it l (glob . (Glcbals • * ) NewHandieClear ( sizeof (Globals ) i ) = * nil ) { 

return ( Memo ry£rr or ()) ; 
} else HNoPurget (Handl0)^lob) ; 
SetComponentlnstanceStoragefself , (Handle) glob) ; 

saveZone = GetZoneO; 

inAppHeap 3 { GetComponentlnstanceAS (self ) '•= 0 ); 

if ( ! inAppHeap ) . 

SetZone(SystemZone() ) ,* 
if < (5Globs(Share«lobals*)GetConvonentR«<con( {Component ) 3elf) ) == nil ) t 
if ( (aoiob » (SharedSlobala*)N«wPtrClear(3i2eof (SharedClobals))) « nil ) 
result =MemoryError ( ) ; 
goto obail; 

) 

^ SetCcmponentRefcon( (Component ) self , (long) sGlob) ; 

Cglob>->sharedGlob * aGlob; // Jceep this around where it's easy co gee ac 

if { sClob->info == nil II • (Handle) sGlob-> info nil ) ( 

result=KLOpenInf oRes < sel f . a ( Handle) ( sGlob->inf o) ) ; 
^ HNoPurgef (Handle) sGlob-> info) ; 

obail: 

Set Zone ( saveZone) ; 

if ( result != noErr aOlob != nil ) { 

if ( sGlob->info ) 

DisposHandle( (Handle) sGlob-> info) ; 

DisposPtrt (Ptr)sGlob); 
^ Se t Component Re f con ( (Component ) self , (long)nil) ; 

<*glob)->size=0; 

DebugMsg( *\pOpen Codec - end'); 

return (result ) ; 

) 

pascal Component Result 

KLCloseCodec( Handle storage, Component Instance self) 
SharedGlobals •sGlob; 

Globals *-glob = (Globals I storage; 

DebugMsgfNpClose Codec - begin-); 
HLockt storage) ; 
if ( glob ) ( 

KLFree(glob); 

KLGetTab(glob.None) ; 

if (CountCc«ponentln5tances( (Component) self ) « 1) ( 

if ( (aGlob. (SharedGlobals-) ( *glob) ->sharedGlob) ! - nil ) ( 
if ( $Glob->ia£o ) 

HPurget (Handle )sG lob- > info) ; 

) 

DisposHandle* /Handle Iglobi ; 
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height » 120* 

) 

.i ::ime) 

•time r (width • height • ID: 

if :spaciaLOualiey •spatialOualicy=-codecLosslessoualicy ) 
•spacialQuality ? codecMaxQualicy ; 

if : temporalQuality && *teinporalQual ity ==codecLoss LessQuality ) » 
•temporalOualicy = codecMaxQuality ; 

return t noErr I : 

/' 

* Extends dimensions to make a multiples of 32x16 
•/ 

"♦define KLExtendwidth (dim) 31- (dim-l&3i ) 
#define KLExtendH eight (dim) 15-(dim-U15) 

pascal Component Re suit 

KLGetMaxContpressionSizel Handle storage, PixMapHandle arc. const Rect •srcRect, short • 
CodecQ quality, long •size) 

( 

■pragma unused ( storage, sre, depth. quality) 

shore width = srcRect->nght - srcRect->le£t; 
short height = srcRect-> hot torn - srcRect->top; 

/" test by just doing RC3 storage •/ 

•size • 3 * (width+KLExtendWidth (widch ) ) • ( he ight*KLExtendH«ight (height )) ; 
retum(noErr) ; 

) 

pascal Component Result 

KLGetCompressedImageSi2e< Handle storage, ImageDescript ionHandle desc.Ptr data, long ■ 
DataProcRecordPtr dataProc, long *size) 

•pragma unused ( storage, datasize, dataProc. desc) 
short frmh.size; 
lor.g data.size; 

if ( size =» nil ) { 
return i par amErr) ; 

) 

rrmh_size=( (KlicsHeader *)data> ->descnpcion_ length; * 
daca.sizesf (KlicsFrameHeader *)daca* ->length; 
•size= ( long ) f rmh_size+dac assize; 
return (noErr) ; 

) 

void KLS«tup( Boolean still, short width, short heighc, CodecQ space, CodecQ tern 

{ 

kle->seqh.head.descriptioa_le&gthasizeo£(RlicsSeqHeader) ; 

kl e->seqh. head. vers ion_number [0] =0; 

kle->seqh.head. vexsion_number ( 1 ] =1 ; 

'< 1 e - > seqh . sequencers ize ( 0 ) swidth ; 

)cle- > seqh . sequencers ize ( 1 ] = height ; 

kle->seqn.sequence_si2e 12)=0; 

)cl e - > seqh . sxib.saxxple { 0 ] s 1 ; 

kle->seqh. sub_sanple[l]al; 

kle->seqh. wavelet =*/T_Daub4; 
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kle->seqh. precision* 10 ; 
kle->seoh.cccaves iQ J r3; 
kle->seqh. octaves ( 1 j = 2 ; 

<le->Ermh.head.version_nuinber[0] =0; 
kle->frn\h. head, vers ion_nuxnber( L ] = J ; 

^e-^d^f-^;'^! 3 *' 8 ^^^' 8 '" '' Hi * h - 64000 biei/tr««. Poor » i 

**e->encd.opf ^outskle^encd.bpf.'.n.- 
^ie^encd.buf.sizeskle^encd.bpf _in»4; 

*le->encd.quant=16- (sriace«15) /1023; 
<le->encd.chxesh=1.0; 
kle->encd.compare»l . 0; 
kle->encd.base(0]*0.1C; 
*le->«ncd. based ]=0. 10; 
kU->encd.base(2]=0.20; 
*le->encd.base[3)=0.50; 
kle->encd.base{4 J =1.00; 
kle->encd. intrasscill; 
kle->encd. auto.q=crue; 
kle->encd.buf_sv«tme; 
kle->encd.prevquactsi; 
kle->encd.prevbyces5l3; 



tifndef DECODER 
pascal ComponencKesult 

KLPreCompraaa < Handle storage, register CodecCompressParama *p) 
ComponentResult result; 

CodecCapabilitiea 'capabilities » p->capabilitiea; 

« i <?th3(-p->i M geDescription)->width*(capabilities->extendw 
SYflSi - height. (•!>-> iraa^eDescript ion) ->height*<capabilities->ext*n. 

Clonals ••globs (Globals *♦) storage; 

KlicsE kle»&(*glob)->kle; 

Han(Ue ext-NevHandleOixeof (KlicsSeqHeader) ) ; 

DebugMsg ( • \pKLPreCompress- ) ; 
KLockt storage) ; 

if (MemError ( ) imoErr) return < MemError ( ) ) ; 
switch ( ( •p->imageDescription)->d*pth ) { 
case 24: 

capabilities->wantedPixelSize = 32; 
kle -> seqh . channels* 3 ; 

if inoErria (result=KLGetTab(glob.UseF32) ) ) 

return (result) ; 
break; 
default : 

recumtcodecConditionErr) ; 
break; 

) 

/• Going co use 3 octaves for Y and 2 for UV so the image muse be a multiple o 

caDabilitiefl->bandMin - height; 
capabilicies->bandlnc = capabilitiea->bandMin; 

capabilitie8->flags^odecCanCopyPrevCon?)lcodecCanCopy'Prev; 

Cglob) ->scale(0) «0; 
Cglob)->scalef U«0; 
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(•glob)->scale(2]=0; 

if (noErr! = I resultslCUMalloc (glob, height. width. 0) ) ) recurn resulc; 
KLSetup(p->secruencelDs=0. width, height, ( "p->iraageDescr;pc ion) ->spatialQuality , I 

31cckWove( (Pcr)ikle->seqh. • ext . sizeof f KlicsSeqHeader ) I : 

if : ncErr ! = i resuitiSec ImageDescripcicnExtension (p- > imageDescripcion, exc. KlicsC 
return result; 



HUnlock ( storage) ; 

DebugMsg ( • \pKLPreCompress success* ) ; 
recurn (resulc ) ; 

) 

♦endif 



■ifndef ENCODER 
pascal long 

KLPreDecorrpress (Handle storage, register CodecDecompressParams *p) 

CoitponencResulc result ; 

CodecCapabiliciea "capabilities s p->capabilic ies; 

Rect dRect = p->srcRect; 

long width; 

long height; 

long channels; 

Glcbals ••glob=(Globals ••> storage; 

KlicsE kle; 

Handle ext; 
OSErr erri 

DebugMsg ( • NpKLPreDecomoress* ) ; 
if ( : Trans f ormRect (p->raatrix, 4dRect . nil) ) 
return (codecCondicionErr) ; 

HLock( storage) ; 
kle=& cglob) ->kle; 

swicch ( (*p->imageDescription>->depth ) { 
case 24: 

switch (p->dstPixMap.pixelSize) ( 
case 32: 

capabilities->wantedPixelSize = 32; 
if (p->condit ionFlagsicodecConditionNewDepth) { 
if (noErr!=(err«KLCetTab(glob. Use32) ) i 
return ( err); 

) 

break; 
case 16: 

capabilities ->wantedPixelSize s 16; 
if (p->conditionFlags&codecCondicionNewDepth) { 
if (noErrl= (err-KLGecTab(glob. Usel6) ) ) 
return (err); 

) 

break; 
case 8: 

capabilities->wantedPixel$ize = 8; 
if <p->coaditionFlags&codecCondicionNewClut) { 
if (noErr! » (err-KLGetTab (glob, Use8 ) ) ) 
ret urn (err) ; 

> 

break; 

) 

channels* 3; 

break,* 
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default: 

return I codecCondit ionEr r i ; 
break; 

) 

i f ( noErr ! - ( result=Get ImageDescr ipt icnExcens ion t p- > imageDescriot icn . iexc klica 
BlocKMove ( *ext . ( Ptr ) ikle->3eqh. sized < KlicsSeqHeader ) i ; 
if (chonnels»=l) kle->9eqh. channels=l; 

/* Going to use 3 octaves Cor V and 2 for UV so the image must be a multiple o 
*ifdef HQ 

(*glob) ->scale(0]=0; /• Tree scale •/ 
♦else 

( *glob)->scale[0]=l; /* Tree scale •/ 
¥endif 

widt h*kle- >seqh . sequencers i ze f 0 1 ; 
height=kle->segh.sequence_3ize{ 1] ; 

switch<Cglob>->scaletO]> { 
case 1: /* Quarter size internal */ 
(*glob)->scale[l]al; 

if (p->matrix->matrix(0) {0 J «p->matrix->matxix(l) (1) > 
switch (p->matrix->matrix(0) (0) J { 
case 32768: 

capabilities->flagsscodecCanScale; 

capabilitieo->extendWidth=width/2-dRect . right; 

capabilities->ext«ndHeight-height/2-dRect. bottom; 

(• g lob)->scale(2)»l; 

break; 
case 65536: 

capabilities->extendWidthswidth-dRect .right; 
capaJbil it ies->extendHeight»height -dRect .bottom; 
( •glob) ->scale f 2 ) =0 ; 
break; 
default: 

capabilities->extendwidth30; 
capabi 1 i t ie s * >ext endHeight aO ; 
Cglob)->scale(2N0; 
break; 

) 

else < 

capabilities->extendWidthsO; 
capabili ties- >ext endHeight sO ; 
(*glob)->3cale(2 2*0; 

) 

breaks- 
case 0: /• Pull size internal •/ 

if <p->matrix->matrix(0) (0]««p->matrix->matrix(13 HI ) 
switch <p-xnatrix->matrix(0] [0] ) { 
case 32766: 

capabilxties->f lagsscodecCanScale; 
capabilities->«.<tendWidth=width/2-dRect . right ; 
capabi lities ->e3?tendHexght=t height/ 2 -dRect . bottom; 
<*glob)->scale(l)=l; 
<*glob)->scale(2]=l; 
break; 
case 131072: 

capabilities->flags=codecCanScale; 
capabilities->extendwidth« width* 2 - dRect . right ; 
capabilit ies->extendHeightsheight *2 -dRect . bo t too; 
(*glob)->scale(l]«0; 
( •glob) ->scale(2] s-l; 



SIIRST1TI ITT SWPPT fPlfl P Ttt 



WO 94/23385 



PCT/CBW/00677 



- 696 - 



Engineering: KlicsCode :CompFict : KlicsCodec .c 

break ; 
case 65536: 

capabilities->extendWidth=v:.dch-<iRect . right : 
capabiiit ies->extendHeight =heigh; -dRecc . bottom; 
(•glob) ->scale(l]=0; 
Cglob>->scalel2]=0; 
oreak; 
default : 

r3pabilities->extendwidth=0; 
capabilities->extendHeight rO; 
(•glob) ->scale(l]=C; 
(•glob) ->scale{2)=0; 

) 

else { 

capabilitie3->extendwidths0; 
capabilit ies->ex~endHeight=0; 
(•glob) ->scale(l]»0; 
(•glob) ->scale(2]=0; 

) 

break; 

) 

capabilities->bandMin s height* 

capabili t ies- >bandlnc » capabilities->bandMin; 

capabilities-> flags I =cociecCanCopyPrev I codecCanCopy PrevComp i codecCanRemapColox ; 
if (noErr! s ( result »KLMalloc (glob, height . width, capabil ic ies- >vajicedPixelSize) ) ) 
HUnlock ( storage ) > 

DebugMsg ( • \pKLPreDecompres s success * ) ; 
return (result ) ; 

/ 

#endi£ 

/• Test Versions in C - Colour. c •/ 

void RGB2YUV32(long "pixmap. short "Yc, short *Uc, short "Vc. int area, int wid 
void YUV2RGB32 (long "pixmap, short "Ye. short "UC, -short "Vc. int area, int wid 
void YW2RGB32x2 (Per table, long "pixmap, short "Yc. short 9 VC, short *Vc, int a 

/• Assembler versions - Colour. a ♦/ 

OUT32X2(Ptr table, long "pixmap. short "Y, short "U, short "V, long width. long height. 1 
OUT32X2D(Ptr table, long * pixmap. short *Y. short "U, short "V.long width, long height. 
OUT32(Ptr table. long "pixmap, short "Y, short "0\ short "V, long width. long height, Ion- 
OUT32D(Ptr table, long "pixmap. short "Y. short short "V, long width, long height, lo: 
<X*T8X2 (Ptr table, long * pixmap, short "Y, short "U, snore "V. long width, iong height, lo: 
OUTStPtr table, long *pixmap, shor- "Y. short 'U. short "V, long width, long height, long 
OUT16X2(Ptr table, long "pixmap, short "Y. short "U, short "V, long width. long height. 1 
0UT16(Ptr table. long •pixmap, short *Y, short "U, short "V.long width. long height. Ion- 
lN32(Ptr table, long ♦ pixmap, short "Y. short *U, short "V, long width, long height. long 

/* Assembler versions - Color2.a •/ 

void RGB2YUV2 ( long "pixmap, short "Yc. short *Uc, short "Vc, int area, int widt 

void YXJV2RGB2(long "pixmap, short "Yc, short "Uc, short "Vc, int area, int widfc 

void YUV2RCB3 (long "pixmap, short "Yc, short "Uc, short "Vc. int area, int vid£ 

void GREYS Y ( long "pixmap, short "Yc, int area, int width, int cols); 

void Y2CREY ( long "pixmap, short "Yc. int lines, int width, int cols); 

void Y2GGG ( long •pixmap, short "Yc, int lines, int width, int cols); 

/•YUV2RCB4 ( (*glob)->Table, pixmap, src(0J , sre (1] , sre [2] , cols" ( *desc> - >height»scale.- 
YUV2RGB5( ( *glob) ->Table, pixmap, sre (0) . sre fl ] , arc C2) .cols* (*desc) ->heighe, width»sc 

tpragma parameter DO Microseconds 
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pascal unsigned long Microseconds (void] = (0x4EBO. 0x81El. 0x64CJ; 

unsigned long GetTimerValue* unsigned long •TimerRes) 

i 

•TimerRes » CLOCKS^PER_SEC; 
return t Microseconds ( ) i ; 

) 

♦ifndef DECODER 
pascal long 

KLBandCornpress (Handle storage, register CodecCompressParams *pj 
* pragma unused (storage) 



Globals ••glob 3 (Globals **> storage; 
ImageDescription ••desc = p->imageDescript ion; 

char •baseAddr; 

short rowBvt qs ; 

*«ct sRect; 

long offsetH, of f setV; 

OSErr result = noErr; 

^orc *src(3],«dst(3]; 

long *pixmap; 

widths ( # desc) ->vidth*KLExtendwidth ( ( *desc) ->vidth) ; 

inc heights ( *desc) ->heighc«-KLExtendHeight ( ( •desc) ->height) ; 

int hwidth»width»l. hheight=height»l; 

uw bytes; 

KlicsE kle; 

char irenuMode*!; 

cnAr int ra [ ] a • \pENC : Intra-mode • , inter { } s • \pENC : Int er-mode • ; 

SharedClobals # sGlob; 



•ifdef PERFORMANCE 

( void ) Per f Control ( Th*PGlobal s , true ) ; 
*endif 

DebugMsg ( ' \pbandCampress* ) ; 
HLockt (Handle)glob); 
kl«=L(*glob)->kle; 
sGlobs ( •glob) ->sharedClob; 

rowByres = p->srcPix«ap.rowBytes & 0x3fff; 
sRect = p- > a rcPixMap. bounds; 
switch ( p->srcPixMap.pixelSize ) ( 
case 32: 

offsetH = sRect . lef t«2; 

break; 
case 16: 

offsetH a sRect.lef t«l; 

break; 
case 8: 

offsetH a sRect.left; 

break; 
default: 

result s codecErr; 

DebugMsg ( ■\pError - ) ; 

goto bail; 

) 

offsetv * sRect. top • rowBytes; 

baseAddr a p->srcPixMap. baseAddr ♦ offsetH ♦ offsetV; 
pixmapa ( long •) baseAddr; 

/* FSMakeFSSpectO. 0. •\pOser:crap001 , f ifsspec) ; 
FSpCreatelSfsspec. '????•. •????• ,-1) : 
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rSpOpenDF (if sspec . f sw r Penn . 4 f 1 1 eKe f Hum) ; 
arearhaightfrowBytes. 

-I? f ' " \ 1 • J'S*! MUIB - r ea ' < lon ' ' » Pi»MP 1 ■ 
rSClosel f ileRefNuin) ; •/ 

SSIEarFi-l 21 ^"- S!fi:!:sa::3SiJ|; 

case 3: 



* Klics encode 

m 

"ifdef DEBUG 




if p->callerPiags t cc<^FlagDcntOff screen) DebugStr ( • NpDontOf fscreenM - y. 
if ^^J^^coaecFlagForceKeyFrane) I^bugStrl^prorc ^ 7 

kle'^i^nrr^^ l0 "V ' ^T^"* si ™ o£ < K1 icsFrameHeadar > ) ; 
xie->encd. mtra= (p->temporalOuality«0) ; 
*c l e - > f rmh . f r aine_muibe r =p - > £ r ameNumba r ; 

b/tes=KlicsEncode(src,d»c, kle) ; 
^ockMove((Ptr)&kle->f^ 

oytes*=sizeof (KlicsFrameHeader > ; ^neaoer; ; , 

( *glob) ->prev_£rameap->£rameNumber ; 

p->daca+=byces; 
p->bufferSize»bytes; 

(*p->imageOescription»->dacaSizeabyces; 

p-> 3 imilaricys ( kle->encd. intra?0 : Long2Fix ( 2 44 ) ) ; 
p->callerFlagssO; 

/• P->call«rFlao»|-cod€cFiagOt«lXiiiafl»Bufferl(k 

bail: 

HUnXockf (Handle) glob) ; 
tifdef PERFORMANCE 

if ( 0 ! - ( result =Per IDumpi ThePGlobals . • \pEncode . perf - , false ,0))) 
return ( result ) ; 

*endif 

DebugMsgCNpBandCompress success * I ; 
return ( result ) ; 

) 

*endif 

/• Display stuff for debugging 
CCrafPtr wPorc. savePort; 
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Rect rect ; 

Str255 str; 

CetPortHCrafPtr • ) &sav«p 0 rt ) * 
GecCWMgrPort (fcvPort ) ; 
5ec?or: ( (Graf Ptri wPort ) ; 
Set Rect i irect . 0. 0. 5C, 30 i ; 
ClxpRecc ( irecc ) 
EraseRect (tract) ; 

Nunt7oScring(frmh->£ram« nuraber.scr)- 
MoveTo:0,20); " 
Drawstring(scr) ; 
if (frmh->f lagsfcKFH_iNTRA) ( 

SetRect (fcrect. 0, 30, 50, 65) 

ClipRect (&rect) ; 

EraseRect Urect > ; 

NuirrroString( *nnh->trame.number/24 , str) ; 
MoveTo(0. 50) ; 

^ DrawScringistr) ; 

SetRect (irect, -2000, 0.2000,2000) * 

ClipRectt&rect); 

SetPort ( (GrafPtrJsavePort) ;•/ 

♦define flag_cree 0x1 
*de£ine flag_wave 0x2 
•define flag.show 0x4 
'define flag_£ull 0x8 
•define DURATION 66666 

long ModeSvitch<Globals -glob, KlicsPrameHeader •frtnh) 
long modesO, i. £p»; 

Boolean repeac=glob->prev_£rame» 3 fnnh->frame number, 

CGrafPtr wPort, savePort; 
R»ct recc . 

Str255 str; 

DebugMsgC\pModeSwitch - begin*); 
if ( £rmh->£rame — number a=0 ) 

£or(i=0;i<15;i*+) g lob- >out ( i )= false; 
if (repeao { 

g 1 ob- > run_c imesO ; 

DebugMsge\pModeSwitch - repeat (end)*); 
^ return (£lag_snov if iag_full); 

if (next: 

switch ( f rmh->£lags) { 
case KFH.SKIP: 

DebugMsg< • NpModeSwitch - next/skip-); 
g 1 ob- >prev_f rame« £rmh- > £ rame ^number ; 
i£ (glob->sys_time>DORATION) { 
g lob- >run_t ine«0 ; 

if (glob->real_frame!=glob->dpy frame) 
mode I »flag_vave I f Xag_snow; 

) elae < 

unsigned long frame, late; 

fran»«glob->run_£ran»*(glob->sync.time-glob->run.tiiim 
lates (giob->aync_tajr».glob->run.t ime) %DORATION; 

if (£rame<«glob->prev_frame us. glob- >real_frame!»g lob- >dpy_frame) 
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^ raode I r f lag.wave i ilag.show; 

if < *rarae<=glob->prev_£rame lace*giob->wave_cime+glob->dpy_time 
mode I « t lag_wave flag show;*/ ~ ~~ 

) 

break; 
case XFH.INTRA: 

-ebugHsgf -\pMcdeSwitch - next/ intra' I : 
nod2 = t lag_t r ee ; 

g 1 ob - >pre v_ t r ame = t rmh - > £ r ame _numb« r ; 
glob->ceal_f rame«glob->prev_frame; 
if lglob->sys_time>DURATICN) ( 
glob->run_cime=0: 

mode I =f lag_wave l flag. show I f lag_f ull ; 
) else 

/# if (glob->ren_time»=0) {•/ 

glob->*cey_cime=glob->sync - cime-glob->run_cime; 

g lob- >run_c ime=glob->sync_ time -glob- > sys_c ime ; 

glob->run_f rame*g lob- >prev_ frame; ~~ 

mode l =Clag_vavei f lag_showi f lag_f ull; 
/* ) else ( 

unsigned long frame, lace; 

t rame*glob->run_f rame* (glob->sync_t ime -glob- >run_t ime >/DURAria 
1 at e » ( g 1 ob- > syn c_ t ime -g 1 ob -> rur*_t. xnrn )% CURAT ION ; 
if ( fraxne<sgi ob->prev_ frame) 

mode I »f lag_wave! ciag_showl f lag full: 

)•/ 
break; 
default : 

DebugMsgCNpModeSwitch - next / inter M ; 
modes flag_tree; 

g 1 ob- > pr ev_ t r ame = f rmh - > f r ame_numbe r ; 
g lob- >real_£r ame*glob- >pr ev_f r ame ; 
if <glob->8ys_tima>DURATI0N) < 

glob->run_time*0; 

mode I a f lag_wave I f lag_show; 
) else 

if (glob->run_time»»0) ( 

g 1 ob- >mn_t imesg lob- > aync_t ime -g lob- > sy a.c ime ; 

g 1 ob- > run_f r ame=g 1 ob- >pre v_ f r ame ; 

mode l af lag.wave I f lag_show; 
} else { 

unsigned long frame, late; 

f rame »g lob- > run. frame* < glob->sync_t ime -glob- >run_t ime ) /DURATION 
1 a t e s ( g 1 ob- > sync_c ime - g 1 ob- >run_t ime ) %DURAT ION ; 
if ( f rame<sglob->prev_£ramei 

mode I » f 1 ag.wave I f lag.show ; 
/m it i f rame<«glob->prev_f rame && late+g lob- >t ree_c ime*glob-> wave 

mode t sf lag.wave I flag. show; •/ 

) 

break; 

) 

else 

switch! frmh->f lags) { 
case KFH_SXXF: 

Debugnag ( • \pMode Switch - jump/skip- ) ; 

glob->run.time30; 

break; 
case KFH. INTRA: 

DebugMsg ( # \pMode£witch - jump/ intra • ) ; 

modeof lag.tree I f lag.wave I f lag.show I f lag.f ull ; 

f or ( i -glob- >prev_f rame; i<f rmh-> frame .number: i 
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^ glob->out [f rmh->frame_numt>er%l5) =0; 
glob->prev_f rame* f rrah- > f rame_number; 
glob->real_f rame=glob->prev_f rame; 
g lob- > run_t ime=0 ; 
break; 
default: 

DebugMsgf "\pModeSwicch - jump/ inter •) ; 

glob- >mn_t i.me=0; 

break; 

) 

DebugMag( 'XpModeSwitch - display info"); 
■ifndef COMPONENT 

/• glc£->out [frmh->f rame_number%15]» (modefif lag_show) !=0; 
for (i = Q, fps = 0; i<15; if <glob->out ( i] ) fps**; 
Get Port < (Graf Ptr * ) isavePort ) ; 
GetCWMgrPort <&wPort J ; 
SetPortt {Graf Ptr) vPort) ; 
SetRect ( &rect ,0.20,120,50); 
ClipRect t&rect).; 
EraseRect (&rect ) ; 

NuraToStrir^(fnnh->frame_nujnber, atr) ; 

MoveTo(0,33>; 

DrawString (str) ; 

DrawStringC\p:-); 

NumToStr ing ( i ps , atr ) ; 

Drawstring ( str) ; 

MoveTo<0, 50) ; 

for (i»0r i<15; i*+) 

if (glob->out(i) ) DrawString <• \pX* ) ; 
else DrawSt r ing ( • \pO ■ ) ; 
SetRect (irect, -2000,0.2000.2000) ; 
ClipRect (tract) ; 
SetPort ( (Graf Ptr Jsa^Port) ;*/ 
*endif 

DebugMsg< •\pModeSwitch - end - ); 
return(mode) ; 

) 

*ifnde£ ENCODER 
pascal long 

KLBajidDecompress ( Handle storage, register CodecDecompressParams *p) 

* pragma unused ( storage) 

Globals "'glob = (Clobala •♦> storage; 

ijnageDescription w *desc » p->imageDescription; 

int x.y; 

char *baseAddr; 

short rowBytes; 

Rect dRect; 

long of fsetH.offsetV; 

OSErr result a noErr; 

short •srcOl , *dat(3]; 

long *pixmap; 

int widths ( *deac) ->width+KLExtendWidth< (*desc) ->width) ; 

int height »( *desc ) ->height+KLExtendHeight ( <*desc)->height) , 

int hwidthswidth> > 1 . hheight she ight >>1 , areasheight • width; 

KlicsE Kle: 

KlicsPraxaeHeader *frmh; 

char mmuHodesi ; 

long mode; 

SharedClobals *sGlob; 

/• 

FILE *fp; 
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name (30); 
. savePort: 



HLockt (Handle)glob) ; 
DecucMsg ■ ' \pBandDecompress" ) ; 
»glob) ->sys_cime=GecTimerValue(&Cglob) ->3ya cime) ; 
(*glob> ->sys_cime-=< *glob> ->sync_time; 

•ifdet PERFORMANCE 

(void) PerfControl (ThePClobals. true) ; 
*endif 

kle=&Cglob)->kle; 

sGlob= t 'glob) ->sharedGlob; 

dRect = p->srcRect: 

if ( * Trans forraRect (p->matrix. &dRect . nil) ) { 
DebugMsg( •\pTransformRect Error*); 
recum(param£rr ) ; 

) 

rowBytes * p->dstPixMap . rowBytes fc 0x3fff; 
offsetH = (dRect. left - p->dst PixWap. bounds. left) ; 
switch ( p->dstPixMap.pixelSize ) { 
case 32: 

offsetH ««2; 

break; 
case 16: 

offsetH <<«!; 

break; 
case 8: 

break; 
default: 

result = codecErr; 

DebugMsg ( • \ pDepth Error • ) ; 

goto bail; 

) 

offsetv a {dRect. top - p->dstPixMap. bounds .topi • rov^ytes: 
baseAddr » p->dst PixMap. baseAddr ♦ offsetH ♦ offsetv; 
pixmaps ( long ' ) baseAddr; 



* Klics decode 

src(0]»eglob)->src(0) ; srcf l]*(*glob)->srcf 11 ; src [2 J * ( -glob) ->src [2] ; 
d9t(0] = (*glob)->dst(0) ; dst [11 = ( -glob) ->dst (1) ; dst [2] = ( *glob> ->dsc (21 ; 

frmhs (Klics Frame Header ")p->data; 

kle->buf.buf» (unsigned long • ) (p->data*sizeof (KlicsFrameHeader) ) ; 
mode*HodeSwitch ( *glob, t rmh) ; 

KlicaDecode(src.dst.&kl«->seqh. fnnh. &kle->buf .mode. ( *glob) ->scale. & ( *glob) ->tr 

if ( kle->buf .ptr-kle->buf .buf > Ennh-> length* 2 ) 

DebugMsg ( *\pwarning: Decompressor read passed end of buffer*); 

p->datatO)» , X l ; 

p->data(l)«tnode&f laa_tree?'T* : ■ . • ; 



cnar ^ file, 

CGrafPtr wPor7 

Rect r ect; 

Str255 3 r.r; 
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P->datsK2)=mode4£lag vave?*W:* 
p->dAtA[3)»mode4flag_3how?'S• : ■ 
p-xl4ta(4]»modet£lag_full? : • 
p-xiaca(5) =Crmh->f lagatKFH.INTRA? 1 : 
p->data(6] *£rmh->f lags&KFH_SKiP? 'ic- 
p-xiatamr'X'.- 



P^data-rp^bufferSize; 

/ •••• 

• signed 10 bit YUV- unsigned 8 RGB convert 



♦ifdef COMPONDTT 

SwapMMUMode ( iramuMode ) ; 
♦endif 

if <mode*flag_3hovi ( 

(•glob) ->3ync_time=GetTimerValue(6(«giob)->sync time* ; 
t •glob) ->dpy_framea{ •glob) ->real frame: 
if ( <*glcb)->scale(2]<(*glob)->scale(l)> { 

switch (kle->seqh. channels) { 

case 3: 

switch (p-xistPixMap.pixe.lSize) ( 
case 32: 

if <modtt4xlag_full) 

OUT32X2(sGlob->tab(Use32-lJ,pixiaap,3rc(0] f src[lhsrct2] ( wi. 

else 

OUT32X2t>(sGlob->tab{Use32-ll .pixmap.srclOJ . sxcCl] , sre(2J,w 
break; 
case 16: 

OOT16X2 ( sGlob->cab (Usel6- 1 1 . pixmap. src 1 0 J , src ( 1 J , arc ( 2 J , width> 
break; 
case 8: 

OOT8X2 ( sGlob->tab (Uae8-1 ] , pixmap, src ( 0] . arc [ 1 ] , src [2 ) . width» t 
break; 

) 

break; 

) 

) else ( 

switch <kle->segh. channels) { 
case 3: 

switch (p->dstPixMap.pixelSize> { 
case 32: 

if (modeaf lag_full) 

OUT32 (sGlob->tabf0se32-lJ .pixmap, src ( 0 J , src [1] , src [2) .wide 

else 

OUT32D<sGlob->tab(Use32-l] .pixmap, src (03 . src(l) . src £2] . wid 
break; 
case 16: 

OOT16 (sGlob->tab(0sel6-l ) , pixmap, srcfOl , src (13 , src(2 ] , width» ( 
break; 
case 8: 

OOT8 ( sGlob-> tab ( Use8 -11. pixmap , src 1 0 ] , src [ 1 3 , src [ 2 ] , width» ( *g 
break; 

) 

break; 

) 

) 

( *glob) - >dpy_t imesGetTimerValue ( £ < *glob) - xipy.t ime ) ; 
( *glob) ->dpy.t ime-3 ( *glob) -> sync, time; 
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CLEARA2 () ; 

i •glob* ^sync_tuneaGec?imerVdlue ( & : -glob) ->s/nc_cime) ; 

Mfdef COMPONENT 

SwapMMUMode ( immuMode ) : 
«endif 

HUnlcck t • Handle) glob) ; 

•ifdef PERFORMANCE 

if (0! = < result = Per CDump (ThePGlobals. • \pDeccde . perf • . false. C) ) ) 
recurntresult ) ; 

#endif 

DebugMsg( # \pBandDecompre33 success*); 
return ( result ) : 

) 

*endif 
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• © Copyright 1953 KLICS limited 
All rights reserved. 

• Written by: Adrian Lewis 

•••* / 

/ • 

• Second generation header "file 
•/ 

^include <stdio.h> 

/* useful X definitions •/ 
/•typedef char Boolean;*/ 
typedef char -String; 
**dafine True 1 
•define False 0 

/• new Blk definition •/ 
typedef inc Blk[4); 

* define WT_Haar 0 
•define WT_Daub4 1 

/♦ mode constructors V 
#define H.LPF 1 
♦define M_STILL 2 
^define M_SEND 4 
"define M_STOP 8 
ffdefine M_V0ID 16 
tdefine M_QUIT 32 

/* LookAhead histogram */ 
#define HISTO 300 
#define HISTO.DELTA 15.0 
*define HISTO.BITS 10 

/* Fast Functions •/ 

/• Is the block all zero ? •/ 
•define Blk2ero (block) \ 

block tOUsO block[ll==0 fc& block[2}-»0 && block(3]==0 

/* Sum of the absolute values */ 
edefine Decide (new) \ 

abs (new(0] ) «• \ 

ab8(newil])+ \ 

abs(new[2))+ \ 

abs<new(3]> 

/• Sum of the absolute differences */ 
♦define Dec ideDelta (new, old) \ 

atos(new(0)-old(0])+ \ 

abslnew[ll-old{l)>* \ 

abs(new[2)-old[2))* \ 

ab3(new(3] -old[3J) 

/• Adjust the norm for comparison with SigmaAbs •/ 
♦define Dec id* Double (norm) (4.0*norm) 

/* Get addresses from x,y coords of block, sub- band, octave. 
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^image size affd mas* (direct 1/ reUced to octave > information 

•define Get Addr (addr. x.y . sub. oct, size. mask! \ 
\ sma3k=mask>>l, \ 

x0=xl (su£>&l?smask: Oi . \ - 

xl»xi (3ub&l?smask:0-) imask. v 

y0=(y I (subi2?3mask:0) i *size(0) , v 

yl=(y I (sub£2?smask: 0) I mask ) •sizefOl ; \ 

addr [ 0 J *x0*y0; \ 

addrf 1} sxUyO; \ 

addr (2) =x0+yl; \ 

addx(3) »xl*yl; \ 

) 



/• Get data values from addresses and memory •/ 
^define Get Data (addr , block. daca) \ 

block |0J= lint) data [addr [0] ) ; \ 

block(l)=( int Jaata (addr (1) J; \ 

block [2] = < int )d*ta(addrf 21 ) ; V 

block 13 ) = (int) data (addr (3) J ; 

^define VerifyData tblocJc. mask, tn.pl \ 
tmp=block&inask; \ 
if (cirp'sO && tmp!»mask) ( \ 

blocksblock<0:mask:-mask; \ 

) 

/• Put data values to meipory using 
•define PucOat a (addr. block. data) \ 

data(addr(0] ] = (short >block(0] ; 

data (addr [ I) )w (short )block(l) ; 

data[addr(2] ] = < short) block (2 J ; 

dataladdrO) ] r < short ) block [ 3 ) ; 

/• Put zero's to memory using addresses •/ 
•define PutZero (addr, data) \ 

data (addr [0 1 J*0; \ 

data (addr (1 ]] =0; \ 

data [addr [2 J ] »0; \ 

data(addr[3]]s0; 

/• Mode: M.VOID Put zero's and find new mode •/ 
•define DoZero (addr , dst .mode, oct ) \ 

PutZero(addr.dst > ; \ 

mode (oct ] =OCt==0?M_STOP : M_VOID; 

/• Descend the tree structure 
*^Copy mode, decrement octave (& mask), set branch to zero 

♦define DownCounters (mode, oct, mask, blk) \ 
rrodefoct-l] =mode(oct) ; \ 
OCt--; \ 

mask a mask»l; \ 
blk (oct) =0; 

/* Ascend the tree structure 

* Ascend tree (if possible) until branch not 3 

* If at top then set mode to M_QUIT 

* Else increment branch and x.'y coords 
•/ 

•define St opCounters (mode, oct , mask. blk, x.y, oct s) \ 
while (oct <ccts-l && blk(oct)==3) { \ 



addresses */ 

\ 
\ 
\ 
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blk(oct)»4; \ 
masks mask<<l; \ 
x &a -ma s k ; \ 
y -mask; \ 

) \ 

if (occ==octs-l) mode(occ]=M_QUIT; \ 
else { \ 

bliclocc)**; \ 

x ma3k<<l; \ 

if (blk[occl==2) y ~ = mask«l; \ 
mode[oct)*mode(oct*l] ; \ 
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<0 Copyright 1993 KLICS Limited 
Ail rights reserved. 

Written by: Adrian Lewis 



68000 Fa st Forward/ Bacicvard Haar 



macro 

FwdO fcaddrO , idG, idH 



move . w 


lidddrO) , &dC 


• dc=* (short Maddrl 


move.w 


4dG,4dH 


• dH=dG 


encfcn 






macro 






Fwdl 


fcaddrl . &addr 0 , tdG . idH 


move . w 


(&addrl) .d0 


vsM short ")addr2 


add. w 


dO.fcdH 


dH*«v 


sub. w 


dO.&dC 


dG-av 


clr. w 


dO 


dOsO 


asr. w 


♦l.&dH 


dAH»*l 


addx. w 


dO.LdX 


round dH 


asr.w 


tl.fcdC 


dG»«l 


addx. w 


dO . 4dG 


round dG 


move . w 


tdH, UaddrO) 


•{short *)addrO»dH 


move.w 


&dC, (iaddrl) 


•(short •)addrl=dG 



ado 



mend 






macro 






Fyd 


&base , &end# ainc 




movea.,1 


&base.a0 


; addrOsbaso 


move. 1 


&inc.dO 


- dOsinc 


asr.l 


el.dO 


- d0siao>l 


movea. 1 


aO.al 


• addr 1= addr 0 


suba. 1 


dO.al 


■ addrl-=( inc>>l) 


FwdO 


a0.d4,d5 


• FwdO(addrO.dC.dH) 


adda.l 


&inc,al 


addr lysine 


Fwdl 


al,a0,d4.d5 


FVdl ( addr 1 , addrO . dC , dH ) 


adda.l 


iinc.aO 


addrO+sinc 


cmpa . 1 


a0,&end 


addr 0< end 


bgt.s 


9do 


• while 


endm 







Haar Forward FUNC 

link 
aoveta. X 

move. 1 
movea. 1 
move. 1 
move. 1 
move. 1 



EXPORT 
a6,#0 

d4-d7/a3-a5,-(a7) 

$00OC(a6),d3 
$0008ta6),a5 
S0010(a6>, d6 
$0018(a6),d7 
S0014U6) ,d2 



no local variables 
store registers 

incsincl 

basnrdata 

encU 

end2 

inc2 
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movea. 1 


^ a5.a4 


end=base 


add*. 1 


d6.a4 


and+aendJL 


Fwd 


a5, a4 . d3 


Fwd ( base . end. irx ) 


adda.l 


d2.a5 


base*=inc2 


cmpa . I 


d*?.a5 


end2>base 


bit. a 


9do 


for 


movem. 1 


(a7><-,d4-d7/a3-a5 


restor* registers 


unl* 


ab 


remove locals 


res 




return 


ENDFUNC 







macro 

BwdO '&addrO,&dC.&<lH 

move.w (iaddrO),idG ; dC=« (short •laddrO 

move.w &dG. idH ; dH=dG 



endm 



macro 






Bwdl 


iaddr 1 , iaddr 0 . &dG . &dH 


move . w 


UaddxD.dO 


; v«» (short Maddrl 


add. w 


dO.&dH 


; dH**v 


sub.w 


dO.*dG 


; dC-sv 


move . w 


idH. (AaddrOi 


; * ( short • ) addrO-dH 


move.w 


tdC, (iaddrl) 


; •( short • )addrl=dC 



endm 




macro 


fcbase . acount , fcinc 


• 


Bwd 




move* . 1 


&base, aO 




move. 1 


&inc*dG 




asr . 1 


#l,d0 




move a . 1 


aO, al 




suba. 1 


dO.al 


<?do 


BwdO 


a0.d4,d3 




adda.l 


&inc. al 




Bwdl 


al.a0.d4,d5 




adda. 1 


&inc. aO 




dbf 


acount. ftdo 




endm 





HaarBackvard FUNC EXPORT 
* 

dO - 9pare, dl - countX* d2 - inc2. d3 



linX 


a6,#0 


movem. 1 


d4-d7/a3-a5. 


move. 1 


$OO0C(a6),d3 


move*. 1 


S0008(a6),a5 


move.l 


$0010<a6),d6 


move. 1 


S0018 (a6) ,d7 


move. 1 


$0014<a6),d2 


subq.l 


#l.d7 


lsr.l 


il,d6 


subq. 1 


#l.d6 



addrO =base 

dOsinc - 

d0aiu-j»l 

addri»addrO 

addrl-*<inc»l)" 

BwdO(addrC,dG,dH> 

addrl+»inc 

Bwd 1 { addr 1 , addr 0 , dG . dH ) 

addrO+sinc 

while -1! = count 



- iaci. d4 - dG, d5 - dH. d6 - loopl. d 

; no local variables 
r store registers 

inc*incl 
base* data 

loopl (width/height) 
loop2 (height /width) 
inc2 

loop2-»l 
loopl/«2 
loopl-*l 



cimcnTinr cucct /did c ig\ 



WO 94/23385 



PCT/GB94/006T7 



710 



Engineering: Kl icsCode: CompPic- : Kaar . a 



4do 



move . 1 
Bwd 
adda. 1 
dbt 

rr.cvem. 1 
rc 3 



d6.dl 
a5.dl.d3 
d2. a5 
d7 , Qdo 

(a7)*.d4-d7/a3-a5 
a6 



count 1 = loop! 

Bwd (base . counc . inci 

base-=inc2 

while -1! ---loop2 

restore registers 
remove locals 
return 



ENDFUNC 



HaarXTopBwd FUNC 
link 



move a . 1 
move . 1 
lsr.l 
aubq. 1 
move . 1 
move. 1 
swap 
neg .w 
add.l 
move. 1 
dbf 



9 do 



unlk 
res 

ENDFUNC 



EXPORT 
a6. 10 

S0008(a6) ,a0 

$000C(a6] ,d3 

*l.d3 

#l.d3 

(aO) ,d0 

dO.dl 

dl 

dO 

dl.dO 
dO, (a0>~ 
d3.8do 

*6 



HaarTopBwd 



9dol 
9do2 



fwd FUNC 


EXPORT 


link 


a6,*0 


movem. 1 


d4-d6.-<a7) 


movaa.l 


$0008<a6),a0 


movea. 1 


aO.al 


move. 1 


$OO0Cla6>,d< - 


move. 1 


S0010(a6) ,d3 


move. 1 


d3.d6 


add.l 


d6,d6 


lsr.l 


#l,d4 


lsr.l 


#l,d3 


subq. 1 


#1 , c!4 


subq. 1 


#l,d3 


adda. 1 


d6,al 


move. 1 


<tt,d5 


move. 1 


(aO) ,d0 


move. 1 


(al),dl 


move. 1 


d0.d2 


add.l 


dl.dO 


sub. 1 


dl.d2 


move. 1 


dO.dl 


swap 


dl 


neg.w 


dO 


add.l 


dl,d0 


move. 1 


dO. <a0>«. 


move. 1 


d2.dl 


swap 


dl 



no local variables 

scare 
area 

area (long) 

area-=l 

dO»HC»*Y 

dl=HG 

dl=GH 

dO=H(-G> 

d0=01 

•Y*+»01 

while -l!s--area 

remove locals 
recurn 



no local variables 
score registers 

search 

3cartG 
height 
width 

linelenawidth 
linelen (bytes) 
heighc/»2 
width/ -2 
height -=1 
width- =1 
scarce* = linelen 

line counc awidth 

d0=HAHB»*YO 

dlsGAGBs'Yl 

d2=HAHB 

dO-OAOB 

d2slA13 

dl-HG 
dlsGH 
dOaH(-G) 
dOsOl 

•YO++-0A0B 

dl=HG 
dl=GH 
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neg. v 
add. 1 
move . I 


^2 

dl.d2 
d2 , (al ) ♦ 


' =M ( -G J 

; d2=01 

; •Y1*'4. = 1A1B 


dbf 

nove . 1 
dbf 


d5 . 9do2 
al, aO 
d4. 3dol 


; while - 1 ! =- -linecounc 

; scartHsscartG 

; while -il=--height 


movem. 1 
unlk 
re 3 


(a7) *,d4-d6 
a6 


; restore registers 
; remove locals 
; return 


ENDFUNC 






END 
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* £ Copyright 199) KLICS Limited 
All njnts reserved. 

* en ay: Adrian Lewis 
•••/ 

2D wavelet cransform convolver (fast hardware emulation) 
.Jew improved wavelet cceffs : 11 19 5 3 

Optimized for speed: 
dim - False 
src/dst octave == o 



*de£ir.e FwdS (addrO , dAG, dAH) \ 
v-Mshcrc *)addrO: \ 
dAG« (v3=v* (vs»v<<D ) ; \ 

dAG*sv* (VS<<al ) ; \ 
dAH=v3* (VS<<=1 ) ; \ 
dAK*=v3* ( vs<<= 1 ) ; 

■define Fwdl (addrl , dAC. dAH. dBG, dBH) \ 
v= - ( shore •> addrl; \ 

dBG» ( V3=V* (V3=V<<1 ) j ; \ 

dAH**v* tvs<<»l ) ; \ 
dflh'=v3f (VS«sl) ; \ 
dAG-=v3*(vs«=l) ; 

•define Fwd2 ( addr 2 • addrl , addrO . dAG . dAH . dBG . dBH ) \ 
v=m shore *)addr2; \ 
dAH-= < v3=v* ( vs=v<<l ) ) ; \ 
dBG*»v* \ vs<<sl) ; \ 
dAG**v3* (vs«=l) ; \ 
dBH*=v3+ (VS«3l) ; \ 
•(short •;addr0s(dAH*15)»5; \ 
* (short •) addrl- (dAG*15)»5; 

•define Fwd3 ( add; 3 , dAG, dAH, dBG, dBH) \ 
\-- m (short •Jaddr?; \ 
dAGs ( v3=v* ( vs*v-c<l ) ) ; v 
dBH*=v* (vs<<=i) ; A 
dAH*v3* (vs«sl ) ; \ 
dBG-=v3f ( vs<<=! ) ; 

^define FwdO ( addr 0 . addr 3 , addr 2 , dAG , dAH . dBG . dBH ) \ 
v»* ! short *)addrO; \ 

dBH-* (v3»V+ (VS»V«1) ) ; \ 

dAG^aVf ( vs<<al) ; \ 
dBG*sv3* (VS«al ) ; \ 
dAH*»v3* (V3«=l) ; \ 

•(short *)addr2«(dBH*15)»5; \ 
•(shore •)addr3s(dBG*15)»5; 

vdefina FwdE ( addr 3 , addr 2 , dBG . dBH ) \ 
vr«( short *)addr3; \ 

dBHf = ( VSaV<<l ) ; \ 

dBG-«(vs«2); \ 

•(short # )addr2s(dBH<fl5)»5; \ 
•(short •)addr3a(dBC^15)»S; 
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*de£ine Fwdtbase, engine) \ 
addrOsfcase; \ 
addr3«addr0- < inc>>2 ; ; \ 
addr2=addr3- ( inc>>2 ) ; \ 
addxl=addr2- ( inc>>2 ) ; \ 
rvdS ( addrO , dAG . dAH ) ; \ 
addrl*=inc; \ 

Fwdl(addrl.dAC,dAK,dBG t dBH: ; \ 
addr2*=inc; \ 

Fvd2 (addr2, addri, addrO.dAC.dAH, dBG. dBH) ; \ 

addr3*=inc; \ 

while (addr3<and> { \ 

Fwd3(addr3,dAC # dAH,dBC,dBH) ; \ 

addrO*=inc; \ 

FwdO(addr0.ao^3.addz2.dAG.dAH.dBG,dBH) ; \ 
addrl*=inc; \ 

FwdX(addrl,dAG.dAH,dBG,dBH) ; \ 
addr 2 ♦ « inc ; \ 

Fwd2(addr2,addrl # addr0.dAG.dAH.dBG.dBH) ; \ 
addr3*=mc; \. 

) \ 

FwdE ( addr3 . addr2 , dBG. dfiH) ; 

extern void FASTFORWARD < char •data, long incl. long endl, long inc2. char *end2); 
extern void HAAWORWARD ( char *data. long incl. long endl. long inc2. char «end2); 

void FaatPorwardichar •data, long incl. long endi, long inc2. char -enda) 

register short v. vs. v3, dAG. dAH, dBG. dBH, inc; 
register char 'addrO. *addrl. »addr2. *addr3, 'and; 
char *baae; 

inc s incl; 

f or (base«daca; base<end2 ; base*ainc2 ) < 
endabasa^Qndl ; 
Fwd( base. end. inc) ; 

) 



void DaubCForvard (short -data, int size(2). int oct.dst) 

int oct. area»size[0)*size(X)«X; 
short width=size[0]«X; 

char •top.area*(char *)data. *lef t=width«-<char Mdata; 

fcr<oct = 0;oct!=oct_d3t;oct*«.) { 

long cinc»2«oct, cinc4scinc«2 . 

rinc*8ize(0)<<oct+l, rinc4srinc«2; /• col and row increments in t- 

FASTFORWARD ( (char * > data. cinc4 . width -c inc. r inc. top) ; 

^ FASTFORWARD ( (char •> data. rinc4. area-r inc. cine. left ) ; 

) 

void HaarForward( short *data, int size{2). int oct_dst) 

int oct. areassize{0]*size{l]«l* 
short width«aize[0]«l; 

char • top-area* (char *)data. •left»width*<char *)data; 

for(oct»0;ocx!«oct_d3t;oct**) ( 

long cinc-2«oct , cinc2«cinc<<l. 
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rinc=size(0)<<oct*i. r inc2=r inc<<! ; /* coi and row increments m t 

HAARFORWARDt (char N data. cinc2 .width. rinc . topi : 
HAARFORWARD( ( cnar •) data . rmc2 . area . c inc 'ef-'- 

} 



vcid Hybr.dforvardt short 'data, int size(2), int oct_dat) 

int oct, area = size(0] # size( U «1; 
shcrt width=sizef 01 <<i; 

char 'top=area* (char *)data, • left »width* (char *>data; 

HAARFORWARD ( (char * ) data, 4 . width, sizef 0 J «1, top) ; 
KAARFORWA RD ( (char Mdata. size(0 ] <<2, area, 2, left ) ; 
for(octsl;octi=oct_dst;oct**i ( 

long cinc=2<<oct. cinc4=cmc<<2 . 

rinc»size (0) <<oct*i. rinc4=rinc<<2; /• col and row increments in t 

FASTFORWARD ( (char • ) data , cinc4 , width* cine . rinc , top) ; 
FASTFOPWARD ( (char * )data.rinc4.area-rinc.cinc, left) ; 

) 

) 

^define BwdSO ( addr 0, dAG, dAH, dBH) \ 
v=- (short •JaddrO; \ 
dAG = - ( v3sv-f t vs=v<<1) ) ; \ 
dAHaV* < V3<<=1) ; \ 
dBHsvs<<l; \ 

'define BwdS 1 ( addr 1 , addrO . dAC , dAH , dBH ) \ 
vs* (short * )addrl; \ 
dBH*= ( vs=v«l) ; \ 
v3svs*v; \ 
dAC^cv3* ( vs<o2 ) ; \ 
dAH-rv3* (V8<<»1) ; \ 
•(short •jaddr0a(dBH*3>»3; 

•define Bwd2 ( addr 2 . dAG , dAH , dBG . dBH ) \ 
v=« (short •)addr2; \ 
dBG= -< v3sv* ( vs=v<<lj ) ; \ 
dBH«v+ (vs« = l) ; \ 
CiAH*=v3* (vs«3l) ; \ 
dAG+=v3+ (vs<<=l ) ; 

■define Bwd3 ( addr 3 . addr 2 , addxl . dAG, dAH, dBG. dBH) \ 
'/=*( shcrt *)addr2; \ 
dAH*= ( v3sv* (vs«v<<1 ) ) ; \ 
dAG+=v+ (vs«=l) ; \ 
dBG+=v3* < vs<<=1) ; \ 
dBH-3v3+(vs«=l) ; \ 
•(short *)addrl=(dAH*7)>>4; \ 
•(short •)addr2»(dA07)»4; 

♦define BwdO { addrO , dAG . dAH , dBG , dBH ) \ 
va* (short *)addrO; \ 
dAG s - ( v3*v+(vs-v<<1) ) ; \ 
dAHsv+(vs«=l) ; \ 
dBHT=v3*(vs«sl) ; \ 
dBC+»v3+ (V9<<=1) ; 

idezine Bwdl ( addrl, addr 0, addr 3, dAG, dAH, dBG. dBH) \ 
vs« (short *) addrl; \ 
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dBH> = tv3av* t vs^<<!) ) ; \ 

dBG*av* * vs«ii) ; \ 

dAG*»v3 ♦ i vs<<-i ) ; \ 

dAH-*v3* lvs«>l ) ; \ 

* (shore • )addr3= (dBH+7) »4 ; \ 

•(shore * )addrO= (dBG*7) >>4; 

•define BwdE2 ( addr 2 . dAG . dAH , dfiH ) \ 
v=*(shcrc *iaddr2; \ 

v3=v* (va = v« 1 ) ; \ 
dBH=(vs<<«2) ; \ 
dAH**v3*vs; \ 
dAG*=v3*(vs« = l) ; 

*dafina BwdE3 < addr 3 , Addr 2 , addr 1 . dAG . dAH . d3H ) \ 
v=M short »)addr3; \ 
dAH* = (v3=v+ (vs=v«l) ) ; \ 

dAG«-«V* (VS«»1 ) ; \ 

dBH-rv3*(vs<<=l) ; \ 
dBH-av3 + ( vs«=l) ; \ 

•(shore •)addri=(dAH*'7)»4; \ 
•(shore •)addr2-(dAG*"M>>4; \ 
•tshort '>addr3=(dBH*3)»3; 

t define Bwd (base, end, inc) \ 
addrOsbase; \ 
addr3«addr0- { inc>>2) ; \ 
addr2saddr3-(inc>>2) ; \ 
addrl=addr2-(inc>>2,) ; \ 
BwdSOladdxO,dAG,dAH,dBH); \ 
addr 1+ =inc; \ 

BwdSK addr l.addrO, dAG. dAH, dBH) ; \ 
addr2+»inc; \ 
while(addr2<end> { \ 

Bwd2<addr2,dAG,dAH,dBG,dBH) ; \ 

addr3*=inc; \ 

Bwd3(addr3.addr2,addrl.dAG,dAH,dBG,dBH>; \ 
addrO+*incj \ 

BwdO ( addr 0 , dAG , dAH , dBG , dBH ) ; \ 
addr It- sine; \ 

Bwdl i addr 1. addr 0, addr 3 , dAG, dAH. dBG. dBH) ; \ 
addr2*«inc; \ 

) \ 

Bwd£2(addr2,dAG,dAH,dBH) ; \ 
addr3*=inc; \ 

Bwd£3 ( addr3 , addr 2 , addrl , dAG , dAH, dBH) ; 

extern void FASTBACKWARD { char *data, long incl, long loopl, long inc2. char *end2) 
extern void haarbackwaed ( char *data, long incl, long loopl. long inc2. long loop2) 
extern void HAARTOPBWD ( char *data,long height, long width); 
/• extern void HAARXTOPBWD ( char -data, long ar«a);V 

void FastBackvardtchar *data, long incl, long endl, long inc2, char »end2) 

register short v, vs, v3, dAG* dAH, dBG, dBH. inc; 
register char *addrO, *addrl, *addr2, *addr3, 'end; 
char * base i 

inc=incl; 

for (basesdata; ba»e<end2 ; base**inc2 ) ( 
endabase+endl; 
Bwd | base, end. inc) ; 

) 
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void Daub4 Backward l shore 'data. int sizeni.:.nc oc-.src) 

in; cct, area*size[0)«six«(lJ<,<l; 
shor; width=size(0] <<1; 

char •topsarea* (char *)data. • lef t=width* (char *)daca; 

forloc: =occ _src- l;oct>=0;oct ( 

long cinc=2<<occ, cinc4=cinc<<2 , 

rincssiza (0) <<occ +1 . rinc4 = rmc<<2 ; /• col and row increments in t 

FAST3ACKWARD( (char •) data . rinc4 . area- lnnc«l) .cine, left) ; 
fastbackwardi (char *) data . c inc4 . width- 1 cinc«n . rinc, cop) ; 



void HaarBac)eward(daca, size. oct_src) 

short *data; 

int size(2], oct.src; 

( 

int oct, area=sizelO] *3ize[l)«l; 

short width-size [0)<<1; 

char 'top-area+fchar *)data, * lef trwidth* (char •Jdata; 

for ( cct =oct.src- 1 ; oct >0 ; oct - - ) ( 

long cinc=2<<oct, cinc2=cinc«l. 

rincsaize(0)«octi-l, rinc2=rinc«l; /* col and row increments in c 

KAARBACXWARD ( (char * ) data. rinc2. size{ 1J »oct,cinc, size(0] »oct) ; 
HAARBACKWARD ( (char * >data. cinc2 , s ize ( 0) »oct , rinc. size ( 1 ] »oct ) ; 

) 

HAARTOrBWD ( (char Mdata. sized] . size{0J ) ; 
/• HAARXTOPBWDt (char • ) data. area»l ) ; • / 

) 

void HybridBackward < data, size, oct _src) 

short *data; 

int size[2], oct_src; 

( 

int oct. areaasizefO ) *size( 1 )<<i ; 

short width»size(0]«l; 

char *top=area*<char Mdata. »left swidth* (char *idata; 

for l oct«oct_src - 1 ; oct>0; oct ) ( 

long cinc=2<<oct, cinc4=cinc<<2. 

rincssize(0)«oct*l, tinc4«rinc<<2; /* col and row increments in t 

FA ST BACKWARD ( (char • ) data. rinc4. area- (rinc«l ) . cine, left) ; 
FASTBACKWARD ( ( char * ) data . cinc4 . width- ( cinc« 1 ) , rinc , top) ; 

) 

HAARTOPBWDt (char *>data, size! 1) . si2e [0] ) ; 
/* HAARXTOPBWDI (char •>data,area»l);V 

) 
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530DO Fa st Forward /Backward code 



seg 


' klics ' 




macro 






FwdStart 


&addrC.idAG.&dAH 




move . w 


<&addr0) ,d0 


; v=» (short MaddrO 


move. w 


d0,dl 


; vs=v 


add. w 


dl.dl 


; vs<<»! 


move. w 


dl.d2 


; v3=vs 


add. w 


dO.ctt 


; v3=vs*v 


move . w 


d2,&dAG 


; dAGsv3 


add.w 


dl,dl 


; vs<<»l 


add. v 


dO.&dAC 


; dAG+ «v 


add. w 


dl.&dAG 


; dAG+svs 


move . w 


d2,&dAH 


; dAH«v3 


add. v 


dl.dl 


; VS«al 


add.w 


dl.fcdAH 


; dAH*-vs 


add.w 


d2,4dAH 


; dAH+*v3 


add.w 


dl.dl 


; vs<ol 


add.w 


dl.idAH 


; dAH*-V9 


endm 






macro 






FvdOdd 


&addrl , &dAG , fcdAH . &dBG. &dBH 


move.w 


(iaddrl).dO 


vo* (short *)addrl 


move, w 


dO.dl 


V3 = V 


add.w 


dl.dl 


VS«*1 


move.w 


dl.dl ; 


v3»vs 


add.w 


d0.d2 


v3«vs*v 


move.w 


d2,&dBG 


dBGsv3 


add.w 


dl.dl 


vs«sl 


add.w 


dO,&dAH 


dAH+«v 


add.w 


dl . &dAH 


dAH*svs 


move.w 


d2 , &dBH 


dfiH*v3 


add.w 


©U.dl 


V3<<=1 


add.w 


dl.&dBH ; 


dBH+.vs 


sub.w 


d2.&dAG 


dAC-=v3 


add.w 


dl.dl ; 


V3«sl 


9ub.w 


dl,fcdAO ; 


dAG-«vs 


endzn 






macro 






FwdSven 


6addr2 . &addrl , fiaddrO . tdAG , &dAH, &dBG * 


move.w 


(4*ddr2) ,d0 


v=* (short *)addr2 


move.w 


d0,dl 


va»v 


add.w 


dl.dl 


VS«sl 


move.w 


dl,d2 


v3=vs 
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add . v 


^ dO. d2 


v^-vs+v 


sub . v 




uAH - = v J 


add. w 


dl H.1 


■ vs<<=i 


add w 


An rJQ/* 
UJ , mvkBKj 


• dBG+sv 


auu . w 




dBG ♦ = v s 


add. w 




dAG-t-v j 


add. w 


dl.dl 


• VS<<=1 


add . w 


dl. idAC 


dAG*=vs 


add . w 


d2 . &dBH 


dBH*=vj 


add. w 


dl.dl 


VS<<=1 


add. w 


dl . &dBH 


dBH*svs 


clr .w 


dO 


d0*0 


asr.w 


»5.&dAH 


dAH»=5 


addx.w 


dO.&dAH 


round dAH 


asr .w 


#5.&dAG 


dAG»*5 


addx.w 


dO . &dAG 


round dAG 


move . w 


&dAH. ( taddrO ) 


•(shore *)addrO=dAH 


move . w 


&dAG, (&addrl> 


• i shore • ) addxl=dAG 


mend 







macro 
FwdEnd 

move . w 
add. w 
add.w 
lsl.w 
sub. w 
clr .w 
asr.w 
addx.w 
asr.w 
addx.w 
move . w 
move . w 

endm. 



&addr3 . iaddr2 . tdBG. 4 dBH 



l&addr3) ,d0 

dO.dO 

dO.&dBH 

#2,d0 

dO.*dBG 

dO 

#5.&dBH 
dO.adBH 
#5.&dBG 
dO.&dBC 
idBH, (4addr2) 
&dBG* <&addr3> 



vr*'. shore •)addr3 

V<<ai 

dBH*-v 
v<<s2 
dBG-=V 
dOaO 
dBH»*5 
round dBH 
dBG»=5 
round dBG 

♦{short *)addr2*dBH 
*( shore *)addr3*dBC 



8do 



macro 

Fvd &base.&end. tine 

movea. 1 &base, aO 

move. I tinc.dO 

asr.l #2.d0 

movea. 1 aO. a3 

suba.l d0,a3 

movea. 1 a3.a2 

suba .1 dO , a2 

movea. I a2,al 

suba.l dO.al 

FvdStarc a0.d4.d5 

adda.l ainc.al 

FwdOdd ai,d4,d5,d6.d7 

adda.l &inc.a2 

FwdEven a2,al,a0,d4.d5.d6,d7 

adda.l &iac.a3 

FwdOdd a3,d6.d7,d4.d5 

adda.l 4inc,*0 

FwdSven a0,a3.a2.d6.d7.d4,d5 

adda.l &inc,al 

FwdOdd al.d4.d5.d6.d7 

adda . 1 & inc . a2 



addrO=base 

d0= inc 

d0«inc»2 

addr3=addr0 

addr3- = (inc»2 ) 

addr2*addr3 

addr2-s ( inc»2 i 

addrl»Addr2 

addrl-s <isc>>2) 

FvdStarc ( addrO . dAG . dAH) 

addrl*=inc 

FwdOdd ( addxl * dAG . dAH . dBG , dBH ) 
addr2*=inc 

FwdEven < addx2 , addr 1 . addr 0 . dAG . dAH . d& 
addr 3+ sine 

FwdOdd ( addr 3 . dBG , dBH . dAG . dAH ) 
addr O^a inc 

FwdEven ( addr 0 , addr 3 . addr 2, dBG . dBH , dA< 
addr lysine 

FwdOdd ( addr 1 , dAG . dAH , dBG . dBH ) 
addr2+=inc 
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FvdEven 
adda.l 

cmpa. 1 
tgt .v 
FwdEnd 

endm 



a2.al.aO,d4,d5.d6.d7 

4 inc. a 3 

a3,4end 

9do 

a3, a2.d6.d7 



FaacForward FUNC 

link 
movent. 1 

move. 1 

movea. 1 
9 do movea. 1 
adda.l 
Fwd 
adda.l 
cirroa. 1 
bit.w . 



EXPORT 
a6, #0 

d4-d7/a3-a5. -(a7) 

$000C(a6) ,d3 
S0008(a6),a5 
a3.a4 

$0010<a6),a4 

a5,a4.d3 

$0014(a6),a5 

S0018(a6),a5 

Qdo 



FwdEvcn.'addx2. acdrl . addx 0 . dAG , dAH . clB* 

addr3 ♦* :nc 

addr3<end 

while 

FwdEnd ( addr 3 . addr 2 , dBG , dBH ) 



no local variables 
score registers 

incsincl 

base=daca 

ends base 

end+sendl 

Fwd(base. end. inc) 

base+=inc2 

end2>baae 

for 



movem. 1 

unU 

rta 

ENDFTJNC 


(a7) + .di-#7/*2 
a6 


-a5 


; restore registers 
; remove locals 
; return 


macro 








BwdStarcO 


4addr 0 , 4 dAG , (dAH , 4dBH 


move. w 


(4addr0) ,d0 




v«* (short MaddrO 


move .w 


d0,dl 




vs«v 


add.w 


dl,dl 




vs«sl (vs*2v) 


add.w 


dl,d0 




v+«vs (v»3v) 


move . w 


d0.4dAG 




dAG-v3 


neg.w 


&dAG 




dAGs -dAG 


move . w 


dO.tdAH 


i 


dAHsv 


add.w 


dl,4dAH 




dAHt-vs 


lsl.w 


#2,dl 




vs«s2 <vs=8v) 


move.w 


dl . 4dBH 




dBHavs 


endm 









macro 
BwdStartl 

move . w 

move.w 

add.w 

add.w 

add.w 

lal.l 

add.w 

add.w 

add.w 

sub. w 

clr. w 

asr.w 

addx.w 

move.w 



iaddr 1 , 4addr 0 , 4 dAG , 4dAH , 4 dBH 



(taddrl) .dG 

dO.dl 

dl,dl 

dl,4dBH 

dl.dO 

#2,dl 

dl.dO 

dO.&dAG 

dl.dO 

dO, t dAH 

dO 

#3, &dBH 
dO,4dBH 
4 dBH. (4addr0) 



vs*( short Maddrl 

vssv 

vs«»l 

dBH+»vs 

v*svs (v=3v) 

vs«*2 (vs«8v) 

V+SVS (Vallv) 

dAG**v 

v*»vs <v=19vj 
dAH-av 
dOsO 
dBH»«3 
round dBH 

•(short *)addrO*dBH 



endm 
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xacrc 

BwdEven &addr2.idAG.idAH.&dBG.&dBH 



move . w 


<&addr2).d0 


v= • ( shore • ) addx2 


Tcve . *-/ 


dO.dl 


vs=v 


add . v 


dl.dl 


V3<ol (vss2v) 


add. w 


dl.dO 


v* =vs ( vz 3v ) 


move . w 


dO. idBC 


dBG=v 


neg . w 


idBG 


dBG= -dBG 


move . w 


dO . tdBH 


dBH-v 


add.w 


dl. fcdBH 


dBH*svs 


isl .w 


#2.dl 


vs<<=2 (vss8v) 


add. w 


dl.dO 


V*=V3 (v«llv) 


add.w 


dO.&dAH 


■ dAH*rV 


add . w 


dl.dO 


• v*svs lvsl9v) 


add.w 


dO . idAC 


; dAG-=v 



en dm 



macro 
BwdOdd 

move . w 

move . w 

add.w 

add.w 

add.w 

add.w 

add.w 

lsl.w 

add.w 

add.w 

add.w 

sub. w 

clr .w 

asr.w 

addx.w 

move . w 

asr . w 

addx.w 

move . w 

endm 



macro 
3wd£nd2 

move . w 

move. w 

add.w 

add.w 

lsl.w 

move. w 

add.w 

add.w 

add.w 

add.w 



iaddr 3 , &addr2 . fcaddr 1 . &dAC . &dAH . idBC . idBH 

)addx3 



(&addr3) .dO 
dO.dl 
dl.dl 
dl.dO 
dO.&dAH 
dO . fcdAG 
dl . 4dAG 
*2,dl 
dl.dO 
dO,idBG 
dl.dO 
dD, idBH 
dO 

#4.&dAH 
dO, &dAH 
&dAH, (taddrl) 
* 4 , &dAG 
dO,fcdAC 
idAG. (&addr2) 



vx* (short 

V3 = V 

V3<<*1 (V3»2v) 

V*=V3 (vs3v) 
dAH*=V 
dAG* s v 
dAG*«vt 

vs<<»2 <vs»8v) 

(V=llV) 

dBG+«v 

v*«vs (vsl9v) 
dBH-»v 
d0=0 
dAH»«4 
round dAH 

* ( shore • ) addrl=dAH 

dAG»»4 

round dAG 

•(short •)addr2sdAG 



& addr2 , &dAG . 4 dAH . &dBH 



(&addr2) 

dO.dl 

dl.dl 

dl.dO 

»2.dl 

dl.&dBH 

dl.dO 

dO.&dAH 

dl.dO 

dO.idAC 



,d0 



vs« (short • ) addr2 
vs«v 

VS«el (VS«2V) 

v*»vs (v*3v> 

V8<<*2 (VSaSv) 

dBHovs 

V+9V9 |V*llV> 

dAH*«v 

V*aV3 (V»19V) 

dAG*=v 



endm 



macro 

3vd£nd? 



&a«ri . *addr2 . ftaddrl . idAG . idAH. &dBH 
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move . w 


(4addr3 ) , do 


move . w 


do. dl 


aca . w 


dl . dX 


add . w 


dl.dO 


add. w 


dO , AdAH 


add . w 


dO . idAG 


add, w 


dl,&dAG 


add . w 


da . 4dBH 


lsl.l 


»4,dl 


sub. w 


dl,&dBH 


clr .w 


dO 


asr.w 


*4.&dAH 


addx.w 


dO,AdAK 


move . w 


&dAH, (iaddfl) 


asr.w 


#4,&dAC 


addx.w 


dO.&dAC 


move. w 


idAG, (&addx2) 


asr.w 


#3,&dBH 


addx.w 


dO.&dfiH 


move. w 


&dBH, (4addr3) 


endxn 





• ) addr3 



<vs=2v) 
(va3v) 



<v*32v) 



; vsM shore 
; vs=v 
; vs«-l 

T V+aVS 

; dAH*=v 
; dAC+=v 
; dAG»=va 
; dSH+avs 
; vs«=4 
; dflH-svs 
; d0=0 
; dAH»»4 
r round dAH 

* ( shore • ) addrl=dAH 

dAG»=4 

round dAG 

•(short Maddr2=dAC 
dBH>>=3 
^ound dBH 

•(short ♦) addr 3= dBH 



macro 



0do 



Bwd 


ibase, tend.&inc 


movea . 1 


&base. aO 


move . 1 


tincdO 


asr . 1 


*2.d0 


moves. 1 


a0.a3 


suba.l 


d0.a3 


movea. 1 


a3.a2 


suba . 1 


d0.a2 


movea . 1 




suba. I 


dO.al 


BwdStaxtO 


a0,d4,d3.d7 


adda.l 


iinc.ai 


BwdStartl 


al,a0,d4,d5,d7 


adda.l 


&inc,a2 


BwdEven 


a2,d4,d3.d6.d7 


adda.l 


&inc,a3 


BwdOdd 


a3.a2,al,d4,d5,d6,d7 


adda.l 


&inc.aO 


BwdEven 


a0.d6.d7,d4, d3 


adda.l 


tine, a 1 


BwdOdd 


al,a0,a3,d6,d7, d4,d5 


adda.l 


&inc,a2 


cmpa. 1 


a2,&end 


bgt 


0do 


Bwd£nd2 


a2,d4.d5,d7 


adda.l 


&inc.a3 


BvdEnd3 


a3,a2,al,d4,d5,d7 



endm 



; addr 0* base 

; dO«inc 

; d0ainc»2 

; addr 3= addr 0 

/ addr 3--= <inc»2> 

; addr 2 a addr 3 

; addr2-s(inc»2) 

; addrl=addr2 

/ addrl-*(inc»2) 

; BwdStarrsO (addrO, dAG, dAH, dBH) 

; addrl*=inc 

; BwdStartl (addxl.AddrO, dAG, dAH. dBH) 
; addr2t-sinc 

; 8vdEv«n<addr2.dAC,dAH.dBG.dBH) 
; addr3*«inc 

; BwdOdd (addr 3, addr 2. addr 1, dAG. dAH, dBG 
; addrO+*ine 

; BwdEven < addr 0 , dBG , dBH . dAG , dAH ) 
; addr 1+ sine 

; BwdOdd ( addr 1 . addr 0 , addr 3 , dBG , dBH . dAG 
: addr2*»inc 
: addr 2 < end 
while 

BwdEnd2 ( addr 2 . dAG , dAH , dBH ) 
addr 3+ sine 

BwdEnd3 (addr 3 , addr2 , addrl . dAG. dAH, da 



FastBacJcward FUNC EXPORT 

i * c , . ; no local variables 

move*.! d4-d7/a3-a5, - <a7> ; store registers 

move.l $000C(a6>.d3 ; inc-incl 

movea. 1 $0008(a6),a3 . base.data 
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9 do 



move a . 1 
adda. 1 
Bwd 

adda . 1 
cmpa. 1 
blew 



, a4 



a5.a4 

S0010ia6) 
a5,a4.d3 
$0014 <a6) .a5 
S0018 (a6) ,a5. 
(3 do 



end=fcase 

end^-sendl 

Bwd ( ba se . enc . i nc : 

oase*=inc2 

end2>base 

for 



Toveir. . 1 
up lk 
res 



<a*7> ♦ .cl4-rf?/a3-a5 
a6 



restore registers 
remove locals 
reeum 



ENDFUNC 
END 
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• © Copyright 1993 KLICS Limited 
' All rights reaarved. 

• 

* written by: Adrian Lewis 
•••»•...*.••*•*•••« / 

*^ Test versions of colour space conversions in C 

* include <Meroory.h> 
"include <Quic*Drav. h> 

»define NewPointer (ptr, type. size) \ 
3aveZone=CetZone<) ; \ 
SetZoneiSystemzoneO); \ 
if tnil-3(ptr*(type)NewPtr (size) ) ) { \ 
Set2one(ApplicZone( ) ) ; \ 
if (nilas(ptr=(type)NewPtr(size) ) ) { \ 
SetZone(saveZone) ; \ 
return ( Memorytr ror( )) ; \ 

) \ 

} \ 

SetZone ( saveZone ) ; 

typedef union { 

long pixel; 

char rgb(4);' 
) Pixel; 

/♦ Special YUV space version •/ 
♦define rgb_yuv(pixmap, Yci \ 

pixel. pixel.OxSOSOSCr-pixmap**; \ 

r » ( short ) pixal . rgb [ 1 ] ; \ 

g= (short) pixel. rgb (21 ; g+=g; \ 

b« (short) pixel. rgb(3]; \ 

Y=(b«3)-b; \ 

g*=r; \ 

Y*=g*g*g; \ 
Y»»4; \ 
Y*=g; \ 
•Yc***Y; \ 
Y»a2; \ 
U+»b-Y; \ 
v>=r-Y; 

#define limit (Y. low, high) \ 

Y< ( low<<2 ) ?low«2 : Y> (high«2 ) ?high«2 : Y 

/• Standard YUV space version - Bt294 CR07(0) mode limiting •/ 
^define rgb_yuv32 (pixmap. Ye) \ 

pixel. pixel-0x808080 A *pixxnftp>«.; \ 

rr(lono)pixel.rgb(l] ; \ 

g*( long) pixel, rgb (2) ; \ 

b-(long)pixeX.rgb(3] ; \ 

Y* (306*r ♦ 601*g * 117*b)»8; \ 

•YC** .limit (Y, 16-128,235-128); \ 

U*« (S12*r - 429'g - 83«b)»8; \ 

V*. <-173*r - 339*g ♦ 312*b)»8; 

void P.GB2YUV32 Mono •pixmap. shorn *Yc, shorn "Jr. shorr *vc. inc area, int wid 
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long *pixjTiap2«pixjr\ap*cols . 'row. *end=pixmap*area; 
Short # Yc2«Yc«-width; 

wr.iie ipixjnap<end) ( 
row=p ixmap* widen; 
whi le t pi)cnap<row) ( 

Pixel pixel; 

long r. g,b. Y.U=0, v=C; 

rgb_yuv32 (pixniap. YO ; 
rgb_yuv3 2 (pixmap. Yc) ; 
rgb_yuv3 2 (pixmap2, Yc2) ; 
rgb_yuv32(pixmap2, Yc2> ; 
0» = 2; 
V>>=2; 

•Uc + ozlimit (U. 16-128,240-128) ; 
*Vc***limic(V, 16-128.240-128) ; 

) 

p i xraa p * = c o 1 s + c o 1 s - w i dt h ; 
pixraap2 ♦scols+cols -widen; 
Yc*=widch; 
Yc2+>width; 

i 

) 

typedei struct ( 

short ry . rv , by . bu ; 
) RGB.Tab; 

OSErr RGSTable < long ••tab) 

i 

HGBjTab * table; 

int i ; 

THz saveZone; 

Newpo inter (table . RCB.Tab* , 256 • sizeof ( RGB_Tab) ) ; 
•tab»(long • > table; 
for(i=0;i<128;i*+) ( 

tableti) ,ry=306-i»8; 

tabled) .rv«173*i»8? 

table(i) .by*U7-i»8; 

table Ci) . bu=83*i»8; 

) 

for < isl28; i<256; it-* ) ( 

cable(i) .ry=306» ( i-256)»8; 
table(i) . rv=173* (i-256) »3; 
tableti] .by=117« ( i-256) »8; 
table(i) .bu-83* ( i-256)»8; 

) 

return l no Err) ; 

) 

typedef struct { 

shore ru. gu, bv, gv; 
) UV32_Tab; 

UV32.Tub •UV32_TableO 

( 

UV32_Tab -table; 
in- i ; 

table« »UV32_Tab • )NewPtr f256* sireof fUV32_Tab) > : 
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£ord = C;i<128;i**) { 

cable d) .ru=128*{ U36*i»10) ; 
:afcle(i] .gu=128*{ -73i»i»io) ; 
cabled! .bv=128* ( 1915 »i»10) ; 
cabled] .gv=-352'i»10; 

} 

tori i = I28; i < 2 5 € ; { 

cabled] . m = 128* i 14 36' (i -256) »10) ; 
cable fi] .gu=128+ 1-731 Mi- 256 > >>10> ; 
cabled! .bv=128+(1815Mi -236) »10) ; 
cabled] .gva-352* ( i -256 ) >>10 ; 

} 

recum(cable) ; 

J 

cypedef scrucc ( 

long u, v; 
} OV32Tab: 

OSErr UV32Table(long **tab) 

{ 

long •ycab; 
UV32Tab «uvtab; 
inc i ; 
THz saveZone; 

NevPointer ( 'tab, long*, 512*sireo£ { long) ♦512*sizeo£ (UV32Tab> ) ; 
y tab** tab; 

uvtab= (UV32Tab* ) &ytab( 312 ] ; 

ford — 256: i<256; ( 
long yyy, sp; 

sp=0x000000£e4(i<-12e?0:i>127?255:i*123) ; 
yyyssp; yyy««8; 
yyy I = sp ; yyy<<«8; 
yyy i=sp; 

ytab[0x000001££&i]syyy; 

) 

for(i=-256;i<256;i**> { 
long ru,gu,bv,gv; 

ru=Oxfffffffe t (1436*i»10); 

gu=0x000001£e & l-731*i»10); 

bv=0x000001£e & (1815*i»10); 

gv=0x000001£e & (-352«i»10); 

uvtab[Ox000001FF&i] .u= ( (ru«8) igu)«8? 
uvtab(0x000001FF&i) . va<gv«8) Ibv; 

) 

return (nofirr) ; 

J 

typedef struct { 

short u, v; 
) UVlfiTab; 

OSErr uvi6Table(long **tab) 

{ 

short *ytab; 
UV16Tab •uvtab; 
inc i ; 
THz save Zone; 
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NewPointer f # tab. long* , 512*sizeof (shor: : -512 • sizeof ;*JV16Tab) ) ; 
y:ab=* ( short # *)tab; 
uvtab=(UV16Tab')&ytab(512) ; 
for( is-256: i<256;i**) ( 

long yyy. sp; 

sp.OxOO 0000 lei ( t i< - 129 ?0 : i > 1 2 "7 ?2 55 : : * 128 I >>3 I ; 
yyy=sp: yyy«=5; 
yyy I = sp ; yyy<<=5; 
yyyl=ap; 

ytab[0x000001f fii]=yyy; 

fort i=-256; i<256;i>*» { 
long ru,gu,bv,gv; 

ru=0xff £f ff fa & (X436»i»13); 

gu=0x0000003e k (-731*i»13>; 

bv=0x0000003e & ( 1815*i>>13) ; 

gv.0x0000003e U < -352*i»13> ; 

uvtab(Ox000001FF&i] .u=( <ru«5> lgu)<<5; 
uvtab(Ox000001FT&i) .v=(gv«5) Ibv; 

) 

returntnoErr ) ; 

1 

^define over(val) \ 

I (OxFFOOt ( val) ) 0) ? (char) val :val<0?0 : 255 

/• Standard YUV space version */ 
tdefine yuv_rgb32 (pixmap. Yc> \ 

Y* ( *Yc++) >>2; \ 

pixel. rgb(l} =over(Y*r> ; \ 

pixel.rgb(2)=over(Y*g); \ 

pixel.rgb(3J=over(Y*b) ; \ 

•p ixmap* ♦ =pixe 1 . pixel ; 

void YUV2RGB32(long -pixmap, shore -Yc, shore *uc, shore *Vc. inc 

long *pixmap2*pixmap*cols. *row, *enc«pixroap+area ; 
short «Yc2=Yc*width; 

while (pixn\ap<end> { 
rowspixmap* width; 
while (pixmap<row» ( 

Pixel pixel; 

long r,g,b,X,U.V; 

U=CUc+«->»2; 
V«(*Vc + +>»2? 
r=128*(1436*U>>iO); 
g=128*(-731»U - 352»V»10) ; 
b»128i-U815*V»10>; 



yuv_rgb32 (pixmap. Yc) ; 
yuv_rgb32 (pixmap. Yc) ; 
yuv_rgb32 (pixmap2, Yc2) ; 
yuv_rgb32 (pixm»p2 , Yc2 ) ; 

) 

pixmap*»coi3*cols -width; 
pixmap2 ♦-cola + co la- width; 
Yc-awidthr 
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Yc2**widcn; 



) 



idecine rgb32_yuv (pixnap. Yc) \ 

pixel. pixel = 0x808080~*pixmap«"»-; \ 
r=pixel. rgbt 1 ) ; \ 
gspixel. rgb(2 ] ; \ 
b=pixel.rgb(3] ; \ 

Y= ( cable ( OxFTtr ] .ry ♦ (g«2) - table (OxFFig) . ry-table (OxFF&gl .by ♦ cable(OxFF&b 
•YC+* = limittY, 16-128. 235-128); \ 

U»» (r<<l) -g -cable (OxFF&g) .rv - table! OxFF&b) .bu; \ 
V* = <tx<l) -g -cable (OxFT&r) .rv - cable ( OxFF&g) .bu; 

void RGB32 yuv ( BGB_Tab * cable, long *pixanap. short *yc, shore # Uc. shore *Vc, inc 

• ( 

long *pixmap2»pixmap+cols. *row, *end»pixxnap+area; 
shore •Yc2=Yc*width; 

while (pixmap<endi ( 
row*pixmap*wideh; 
while(pixznap<row) ( 
Pixel pixel; 
long r,g,b,Y.U=0.V«0; 

/• rgb32_yuv(pix»ap, Yc) ; */ 

pixel .pixel «0x8 0808 0**pi»nap+* ; 
r a pixel. rgb(l] ; 
g»pixel.rgbl2) ; 
bspixel. rgb[3 J ; 

Y* (cable tOxFF&r ] .ry ♦ tg«2) -cable (OxFFfcg) . ry- cable [OxFFfcg J , by ♦ cabl 
*Yc*+ = limit (Y, 16-128. 235-128); 

U+« (r«l) -g -table {OxJTfcg] .rv - cable(0xFFfcb] .bu; 
v*« ib«l) -g -table(OxFFir) .rv - cablelOxFF&gJ .bu; 

rgb32_yuv<pixnap, Yc) ; 
rgb32_yuv (pixmap2 . Yc2 ) ; 
rgb32_yuv (pixmapi , Yc2 ) ; 
U»«2; 
V»=2; 

•Uc**»limit (U. 16-128.240-128) ; 
♦Vc**alijaic(V, 16-128. 240-128) ; 

) 

p ixmap* s co 1 s +ce 1 s -w idt h ; 
pixjnap2*scoia*cols -width; 
Yc^awidch; 
Yc2* -width; 



♦define yuv_rgb32x2 (pixmap, Y) \ 
pixel . rgb( 11 aover < Y*r ) ; \ 
pixel. rgb( 2) -over <Y+g) ; \ 
pixel.rgb(3J=over(Y*b); \ 
pixmaptcols) =pixel. pixel; \ 
• p ixaap** =pixe 1 . pixe 1 ; 

void YUV2RGB32x2(OV32_Tab 'table, long •pixmap, short *Yc, short *Uc, short *vc. 

long *pixinap2-pixjnap*2*cols. •row. 'end-pixinap+area; 
short »Yc2*Yc*width; 
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while (pixn»p<end) ( 

long Yolds«Yc>>2, Yold2=*Yc2>>2; 

row*pixmap*width # 2 ; 
while (piwMp< row) | 

Pixel pixel; * 

long r.g.b.Y.U.V; 

LU0x00FF& ( CUc**) >>2) ; 
V=0x00FF4{ fVc*+)>>2) ; 
ratable (U) .ru; 
g=cable[U) .gu*cable (V) .gv; 
b«cable(V] .bv; 

Y=CYo+>>>2; 
Yold=(Y+Yold)»l; 
yuv_rgb32x2 (pixmap, Yold) ; 

Yoid=Y; 

yuv_rgb32x2 (pixraap, Yold) ; 

Y»( *Yc*-*) >>2; 

Yold=(Y*Yold)»l; 

yu v_rgb3 2x2 < p ixraap , Yo Id ) ; 

Yold=Y; 

yuv_rgb32x2 (pixmap, Yold) ; 

Y»(*Yc2+*)»2; 
Yold2=(Y+Yold2)>>l; 
yuv_rgb32x2 <pixroap2 . Yold2 ) ; 

Y0ld2«Y; 

yuv_rgb32x2 (pixmap2 , Yold2 ) ; 

Y=fYc2+*)»2; 
Yold2» { Y* Yoldi ) »1 ; 
yuv_rgb32x2 (pixmap2, Yold2> ; 

Yold2=Y; 

yuv_r gb3 2 x2 ( pixmap2 , Yo ld2 ) ; 

) 

pixmap*s4*cois-2*width; 
pixmap2*s4 # cois-2 - width; 
Yc*swidch; 
Yc2*«width; 

) 

) 

•define yuv_rgb8 (pixel ,Yc, index, dith) \ 
Y=»YO*; \ 
Y«=3; \ 
Y&- 0x3F00; \ 
Yls U; \ 

pixel. rgb(index)«table(Y) .rgb(dith) ; 

void YUV2RGB8< Pixel »tabl«,long •pixxnap, short *Yc, short # Uc, short *Vc. int a 

( 

long "pixmap2spixmap+cols/ 1, *row, *end*pixinap*area/4 ; 
short • Yc2sYc» width ; 

while tpixmap«end) { 
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rowrp ixrnap*»i dc h / 4 ; 
while (pixmap<rov) { 

Pixel pixel, pixel2; 

long Y,U.V; ■ 

U>>=2; 
V» = 6: 

U= (U&OxFO) i (V&OxOF); 

yuv_rgb8 (pixel . Yc . 0 . 3 ) ; 
yuv_rgb8 (pixel , yc . 1 . 0 ) ; 
yuv_rgb8 <pixel2 , Yc2 .0.1); 
yuv_rgb8 (pixels . Yc2 , 1 . 2 ) ; 

U»»2; 
V»=6; 

Us (UiOxFO). I (V&OxOF);. 

yw_rgb8(pixel,Yc,2,3) ; 
yw_rgb8 ( pixel , Yc , 3 , 0 ) ; 
yw_rgb8 (pixel2 . Yc2 .2.1); 
yuv_rgbB (pixel2. Yc2. 3 .2) ; 

•pixmap**»pixel . pixel ; 
• pixnvftpi «pixel2 . pixel ; 

} 

pixnat»« (cols*cols-width>/4; 
pixnap2+s (cola+cols-width) /4 ; 
Yc*«width; 
Yc2+»width; 

) 

) 

#define yuv_rgb8x24pixel,pixel2. Y, index, dith,dith2) \ 
Ytn 0X3F00; \ 

Yl= U; \ 

pixel ..rgb[index]=table(YJ .rgbtdithl ; \ 
pixel2. rgbf index) stable (Y) .rgb(dith2) ; 

void YUV2RGB8x2 (Pixel 'table, long # pixinap. shore "Yc. short *Uc. short. *Vc, int 

long *pixmap2spixi&ap+cols/2 , *rov, *endapixmap+area/4 ; 
short *Yc2=Yc*width; 

while (pixmap<end) { 

long Yolds*Yc«3, Yold2a*Yc2«3 ; 

r owrp ixmap*width /2 ; 
while (pixmap<row) ( 

Pixel pixel. pixel2. pixel3. pixel4; 

long Y # U,V; 

Ua*UC+t; 
Va*Vc**; 
0»«2; 
V»«6; 

0» (OtOxOOFO) t (VtOxOOOF); 
Y«(*Ye**>«3; 
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Yold«(Y*Told)>>l; 

yuv_rgd8x2 (pixel. pixel2. Y.O. j. I) ; 

Yold=Y; 

yuv_rgb8x2 (pixel. pixel2.Y. 1. C. 2) ; 
Yold=Y; 

Y=fYc*«0<<3; 

Yold= (Y^Yold) >>1; 

yuv_rgb8x2 (pixel , pixel2 . Y , 2 , 3 . 1 ) ; 

Yold=Y; 

yuv_rgb8x2 (pixel, pixel 2, Y, 3.0.2); 
YoldsY; 

Y*(*Yc2**)<<3; 

Y0ld2=(Y*Y0ld2)»l; 

yuv_rgb8x2 (pixe!3, pixel4 .Y.O. 3.1); 

Yold2aY; 

yuv_ rgb8x2 (pixe!3 . pixe!4 . Y, 1,0,2) ; 
Yold2=Y; 

Y*(*Yc2— ) «3; 

Yold2*(Y*Yold2)»l; 

yuv_rgb8x2 (pixel3 , pixel4 . Y, 2. 3.1); 

Yold2=Y: 

yuv_rgb8x2 (pixel3,pixel4.Y.3.0.2); 
Yold2»Y; 

pixraap (cols/ 4 )spixel2. pixel; 
* p i xmep* ♦ «p ixe 1 . pix* 1 ; 

pixroap2 (cols/4 ] spixe 14 .pixel; 
*pixraap2 ♦•tcpixe 13 .pixel ; 

) 

pixmap*= ( cols+cols-width ) /2 ; 
pixTTtap2♦3 (cols+cols-width) /2 : 
Yc*=width; 
Yc2**width; 

) 

) 

*de£ine yuv_rg WEST (pixel, index, Y) \ 
rgb_col.red=(Y*r«8) ; \ 
rgb.col .green=(Y+g«8 ) ; \ 
rgb_col.blue-(Y+b«8> ; \ 
pixel . rgb( index] =Color2Index(fcrgb_col> ; 



void YUV2RGBTEST(UV32_Tab •table, long Tixmap, short *Yc. short *Uc, short # vc. 

( 

long *pixmap23pixnap+cols/2, *row, •endapixmap+area/4; 
short •Yc2aYe*width; 

while lpixmap<end) ( 

long Yold= # Yc«3. Yold2 = »Yc2«3 ; 

row3pixmap*width/2 ; 
while (pixmapc row) { 

RGBColor rgb.col ; 

Pixel pixel, pixel 2; 
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long * r,g,b,Y.U,v ; 

UaOxOOFFfc ( ( •Uc-o > »2 ) ; 
Vs0x0OFT&( fVo*>>>2} ; 
r-cable(U) .ru; 
gat able (U] .gu+table(V] .gv; 
b=cable(V] .bv: 

Y=(»Yc**)»2; 

Yold=(Y*Yold)»l; 

rgb_col . red» (Yold+r«8) ; 

rgb.col . greens ( Yold*g«8 ) ; 

rgb_col . blue- ( Yold*b«8 ) ; 

pixel. r gb [ 0 J sCo 1 or 2 Index I fcxgb.co 1 ) ; 

YoldaY; 

yuv.rgbTEST (pixel. l.Yold) ; 

Y=CYc+*)»2; 
Yold-<Y*Yold)»l; 
yuv_rgbTEST(pixel,2,Yold) ; 

YoldaY; 

yuv_rgbTEST(pixel,3,Yold) ; 

Y»fYc2 + <*>»2; 
Yold2 = ( Y<*Yold2 ) »1; 
yuv_rgbTEST(pixel2, 0, Yold2) ; 

Yold2aY; 

yuv.r gbTEST ( pixe 12 , 1 , Yo ld2 > ; 

Y«(*Yc2*+J»2; 
Yold2= ( YVYold2 ) »1 ; 
yuv_rgbT£ST (pixe 12 , 2 , Yold2 ) ; 

Yold2aY; 

yuv.rgbTEST (pixe 12 , 3 . Yold2 ) ; 

pixmap [cols/4 ] =pixel . pixel; 
* pixmap ♦ ♦ ap ixe 1 . pixe 1 ; 

pixmap2 C cols /4 )-pix«12. pixel ; 
• p ixmapi =pixel 2 . pixe 1 ; 

) 

pixmap* ■ < col 9+co Is -width) /2; 
pixmap2 + = (cols+cols-width) /2; 
Yc+swidth; 
Yc2*=widCh; 

} 

} 
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<0 Copyright 1993 KLICS Limited 
All rights reserved. 

written by: Adrian Lewis 



68030 CoLour space conversions 



machine mc68030 



seg 'klics* 
include 'Traps. a' 



macro 

DPY32x2 4ARGB. &rov, toO. 

add.l &n0, koQ . 

lsr. 1 tl.fcoO 

add.l inl.iol 

lsr.l *l,&ol 

move.l &oO,ltARCB) 

add.l &row,4ARGB 

move.l &oO,l&ARGB) 

add.l &row.4ARGB 

move. 1 &Ol. (iARGB) 

add.l trow , 4AAGB 

move.l &ol, (&ARGB)* 



, &n0, &nl 

; interpolate first pixel 
; interpolate first pixel 



move.l &nl.(&ARCB> 

8Mb. 1 &row,&ARGB 

move.l &nl.<&AAGB) 

sub.l &rov,&APCB 

move.l &n0, (&ARGB) 

sub.l &row,&ARC8 

move. 1 &n0, (&ARG8) ♦ 

endm 



macro 

DPY32 &ARGB, irow, &o0, &ol, tnO. tnl 

move.l fcoO, (iAKGB) 

add.l &row.tARGB 

move.l iol, (fcARGB)* 

move.l 4nl, (tARCB) 

sub.l irov.&ARGB 

move.l &n0, (4ARGB) ♦ 

endm 



macro 

UV2RCB32 4AU,*AV,&TAB 

add.l 42048, fcTAB ; move to uvtab 



move.w &AU,dl ; Load U 

Isr.w 92. dl 

and.w #$01FT.dl 



SI IRCT1TI ITT QMPCT /RIB C 0f!\ 
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move. 1 


( fcTAB , Ql . V* o ) . aO 


; UV now rg (u 


move. w 

Lsr.w 
and.w 
add. 1 


fcAV , ax 

#2.dl 

•SOlFF.dl 

4 t &TAB , al . w* 8 ) , do 


. LOau V 

; f JV now rgb 


move. 1 
move. 1 
move. 1 


dO.dl 
d0,d2 
d0,d3 


; 3 copies 


sub. 1 


#2048 » fcTAB 


; restore ytab 


endra 






macro 
GETY32 


&AY. &TAB, 4RCB0 , 4RGB1 




move. 1 
lsr.v 
and. v 
add.l 


t*Y,d4 

#2.d4 

#$01FF.d4 

(&TAB,d4.w*4) , &RCB1 


;Y 

; RGB1*=YYY 


swap 
lsr. w 
and. v 
add.l 


d4 

#2.d4 
#S01PF.d4 

(tTAB,d4 . v*4 ) , &RCB0 


; RCBO+.YYY 


endm 







macro 
OVZR32 

move. 1 

audi. 1 
beq.s 
btst 
beq.s 
bcsc 
beq. s 
andi . 1 
bra.s 
9pos23 ori.l 
9bitl6 best 
beq.s 
btst 
beq.s 
andi.w 
bra.s 
9posl6 ori .w 
9bit8 btst 
beq.s 
btst 
acq 

9 end andi.l 

9nx-ryb 

• 

endxn 



macro 

HA SHOOT 3 2 &AH, &D0. fcDl. fcD2. &D3 
move . 1 &D0 . d4 



fcRGB 




fcRC8,d4 


copy pixel 


#$01010100, d4 


was it this rgb 


9nx_rgb 


if not then quit 


•24, d4 


R overflow? 


9bitl6 


if not then continue 


#23, t RGB 


test sign 


9pos23 


if positive 


#$0000ffff,&RGB 


underflow sets R to 0 


9bitl6 


do next bit 


#$O0ff0O00.tRGB 


overflow sets R to 255 


#16. d4 


G overflow? 


9bit8 


if not then continue 


♦15. &RGB 


• test sign 


9posl6 


• if positive 


#$00£f , &RGB 


; underflow sets G to 0 


9bit8 j do next bit 


#$f£00,&AGB 


• overflow sets G to 255 


#8,d4 


; B overflow? 


9 end 


; if not then continue 


♦7, tRGB 


; test sign 


4RGB 


; under/ over flow 


♦S00fe£e£e, tRGB 


; mask RGB ok 
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add. 1 




tDl,d4 




add.l 




&D2 . d4 




add.l 




&D3 . d4 




andi . 1 






• 


move . 1 








endm 








macro 






• 


HASHCMP32 


&AH. 4 DO, tDl, &D2. &D3 




move. 1 




&D0.d4 




add. X 




iDl.d4 




add. 1 




&D2,d4 




add.! 




&D3,d4 




andi . 1 




#$03e3e3e0,d4 


m 


cmp . l 




iAH.d4 




endm 






OUT32X2 
• 


r UN\_ 


EXPORT 


PS 


RECORD 




o 
a 


cable 


DS.L 




1 


pixmap 


DS.L 




1 


V 


DS.L 




1 


u 


DS.L 




1 


V 


DS.L 




1 


widch 


DS.L 




L 


height 


DS.L 




1 


rowByte 


DS.L 




1 


pixmap 2 


DS.L 




1 


• 


ENDR 






LS 


RECORD 




O.DECR 


Yl 


DS.L 




1 ; sizeof < short )*Yrow • 2 'width 


U_ex 


DS.L 




1 ; x end address « U+0_ix 


U ev 


DS.L 




1 ; y end address = U+width* height » 


U_ix 


DS.L 




1 ; sizeof (short )*UVrow = width 


Y v 


DS.L 




1 ; sizeof ( short MYrow » 2*width 


P-y 


DS.L 




1 ; 4*rowBytes-sizeof ( long) *?row a 4* row Bye ot- width 


LSize 


EOU 




• 


* 


ENDR 






■ 


aO - Y , 


al 


- 0. a2 - v, a3 - pixmap* a4 - table, aS - pixmap2 




dO - rgbOO, 


dl - rgbOl. d2 - rgblO, d3 - rgbll. d4 - spare, d6 - oldO. d7 




link 




a6,#LS. LSize ; inc, width, fond and rovend are loca 


* 


movent. 1 




d4-d7/a3-a5, - (a7) ; store registers 




move 




SR,dO 




move . 1 




PS.Y<a6),aO ; Y=YC 




move.l 




PS.U(a6).al ; U*Uc 




move.l 




PS.V<a6),a2 ; V.Vc 




move. 1 




PS. pixmap (a6) ,a3 ; pm= pixmap 




move.l 




PS. table (a6 ) ,a4 ; tabs table 




move. 1 




PS.pixmap2 (*6 ) , a5 ; pm2spixmap2 




move. 1 




PS. width (a6), dO ; LOAD width 




move. 1 




dO.LS.O_ix(a6) ; SAVE 0_ix 




move. 1 




PS. height (a6) ,dl ; LOAD height 




rnulu . w 




dO.dl ; width'heiqhc 



CI IOCTIT1 ITT CUCCT to\ M c oe\ 
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<3do_y 



9do_x 



9ok 



9 over 



lsr.l 


#l,dl 


add. 1 


al,dl 


.tiove . 1 




add. 1 


HO Hrt 


move . 1 


dO,LS.YKa6) 


move. 1 


dO.LS.Y_y(a6) 


l « l i 




TsITi 1 


DC rnuRuf Alitl /4 1 

ri . fOWDyte ( aD J , ax 




»2.dl 


Sllb.i 


dO.dl 


move. 1 


dl,LS.P_y(a6) 


move . X 


rb . rowijy ce t ao ) , as 


clr . 1 


UD 


clril 


d7 


move X 


us . u_j-x \ at> ) t ao 


add 1 

dUU • X 


dii au 


move . 1 


au » us . u_ex ( ao ) 




(al ) ♦ , (a2) ♦ , a4 


move. 1 


LS.YlU6),d4 


GETY32 


( aO , d4 . 1 ) . a4 , d2 d3 


GETY32 


<aO)*,a4,dO,dl 


move. 1 


d0,d4 


or.l 


<U.d4 


or.l 


d2.d4 


or. 1 


d3,d4* 


andi.l 


•S01010100,d4 


bne. s 


9over 


HASHOOT32 


<a5)«.,d0,dl,d2,d3 


OPY32x2 


a3.d5 dfi d7 do d5 


DPY32x2 


a3,d5,d0,d2,dl,d3 


move . 1 


dl, d6 


move . 1 


d3,d7 


ctnpa. 1 


LS.CJ_ex<a6> ,al 


blew 


*do_x 


add.! 


LS.Y_y<a6).aO 


add.l 


LS. P^y (a6) ,a3 


cmpa . 1 




blew 


8do_y 


movent. 1 


(a7>+,d4-d7/a3-a5 


unlx 


a6 


rts 




OVER32 


dO 


OVER32 


dl 


OVER32 


d2 


OVER32 


d3 


bra 


flok 


ENDFUNC 





- 735 - 

Engineering: KlicsCcde :ContpPicc rColouz . 3 



width # height/2 

U*widch«heioht/2 
SAVE U_ey 

widch*2 
SAVE Yl 
SAVE Y_y 

width's 
LOAD rowByces 

rowBytes*4 

rowByces »4-widch» 8 
SAVE P_y 

load rowByces 
clear old2 
1 clear oldl 

; LOAD U_ixB 
; P*U_ixB 
; SAVE U_exB 

; uv2rgb(*U**, *v+*) 

; load Yrow 

; add Yb to RGB values 
; add Ya to RGB values 



if overflow 



copy olds 



restore registers 
remove locals 
return 



OOT32X2D 



FUNC 



EXPORT 



Ci tocriTi rrr pucrr /oi 11 c *c\ 
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PS 


RECORD ^ 


8 




table 


DS.L 






pixiTtap 


DS.L 






Y 


DS . L 






u 


DS . L 






V 


DS. L 






width 


DS.L 






heignr 


DS . L 






rcwBy ce 


DS . L 






pixmap2 


DS.L 


i 






ENDR 






IS 


RECORD 


0 , D£CR 




Yl 


DS.L 


1 ; sizeof ( shore ) *Yrow r 2 'width 


u_ex 


DS . L 


I ; x end address = u*U_ix 




DS.L 


1 ; y end address = U+widch*height>> 


U_ix 


DS.L 


1 ; sizeof (short ) *UVrow * width 


Y \f 
T -JT 


Us • u 


1 ; sizeof (short ) *Yrow = 2»width 




DS . L 


1 ; 4 # rowBytes- 


-sizeof (long) - Prow = 4 "rovBytes -width 


LSize 


EQU 


• 






ENDR 






• 


aO - Y. al 


- U. a2 - v, a3 - pixmap, 


a4 - table, a5 • pixxnap2 


• 
* 


dO - rgbOO. 


dl - rgbOl. d2 - rgblO, d3 - rjbll. d4 - spare, d6 - oldO. d7 




iink 


ao.fLS.LSize 


inc. width, fend and rowend are loca 


* 


movem. 1 


d4-d7/?3-a5.-(a7> 


store registers 




move . 1 


PS,Y(a6),aO 


Y«YC 




move . 1 


PS.3(a6i,al 


U-Uc 




move. 1 


PS.V(a*).a2 


V«VC 




move. 1 


PS.pixxnap(a6 ) . a3 


potspixnuip 




move. 1 


PS.table(a6) ,a4 


cab» table 




move. 1 


PS . pixmap2 { a6 ) , a5 


pm2=pixmap2 




move. 1 


PS. width ( a 6 ) ,d0 


LOAD width 




move. 1 


dO,LS.U_ix<a6> 


SAVE Cix 




move. 1 


PS. height (a6) ,dl 


LOAD height 




nrulu . w 


dO.dl 


width* height 




lsr.l 


*l,dl 


uidth*hoight/2- 




add.l 


al.dl 


u*width«height/2 




move . 1 


dl.LS.*J_ey(a6) 


SAVE U_ey 




add. 1 


dO.dO 


width* 2 




move . 1 


dO,LS.YKa6) 


SAVE Yl 




move. 1 


dO.LS.Y_y(a6) 


SAVE Y_y 




Isl.l 


•2,d0 


widtl:*0 




move . 1 


PS.rowByre(a6) ,dl 


LOAD rowbytes 




isi.i 


♦2.dl 


rowPytes*4 




sub. 1 


dO.dl 


rowfcytes*4-width w 8 




move. 1 


dl . LS . P_y ( a6 > ; 


SAVE P_y 




move. 1 


PS.row8yteta6) ,d3 


load rowBytes 




clr.l 


d6 


clear old2 




clr.l 


d7 


clear oldl 


8do_y 


move. 1 


LS.U_ixta6),dO 


LOAD U_ixB 




add.l 


al.dO 


P*U_ixB 




move. 1 


dO,LS.O_ex<a6) 


SAVE U.exfl 




UV2RGB32 


<al>*, <a2)*,a4 


uv2rgb(«U**. *v**) 




move. 1 


LS.Yl(a6),d4 


load Yrow 




CETY32 


<a0,d4.1).a4.d2,d3 


add Yb to RGB values 
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CETY32 


(aOU,a4,d0.dl 




move. 1 


d0.d4 




or . 1 






or.l 


d2, d4 




or. 1 


d3.d4 




andi . 1 


#S01010100 Hd 




bne.w 


flover ; 






(aSU rin HI HO HI 




bne.s 


Miff 




add.l 


•16, a3 


Scont 


move. 1 


dl , d6 




move. 1 


d3.d7 




cnpa.l 


LS.U_ex(a6) .al 




bit .w 


9do_x 




add.l 


LS.Y_y(a6) ,a0 




add.l 


LS.P_y(a6) ,a3 




cmpa. 1 




• 


bit . w 


fldo, y 




movem. 1 


(a7> + . d4*d7/a3-a5 • 




unlx 


a6 ; ; 




rts 


; : 


flditl 


move. 1 


d4, -4<a5) 




DPY32x2 


a3 # d3,d6,d7,d0.d2 




DPY32x2 


a3,d5,d0,d2,di,d3 




bra 


9cont 


9over 


OVOU2 


dO 




OVER32 


dl 




OVER32 


d2 




OVER32 


d3 


# 


bra 


%ok 




ENDFUNC 




OUT32 


FUKC EXPORT 


PS 


RECORD 


8 


table 


DS.L 


1 


pixmap 


DS.L 


1 


V 


DS.L 


1 


u 


DS.L 


1 


V 


DS.L 


1 


width 


DS.L 


1 


height 


DS.L 


1 


row Byte 


DS.L 


1 


pixrnap2 


DS.L 


1 


• 


ENDR 




LS 


RECORD 


0, OBCR 


Yl 


DS.L 


1 ; sizeof (short ) 


U_ex 


DS.L 


1 ; x end address 


0_ey 


DS.L 


1 ; y end address 


U.iac 


DS.L 


1 ; sizeof (short ) 


Y_y 


DS.L 


1 ; sizeof (short ) 


?-y 


DS.L 


1 ; 2*rowBytes-si; 


LSize 


ECU 


* 



add Y* co RGB values 



if overflow 



add four pixels 



restore registers 
remove locals 
return 



2*width 
0*U_ix 

U+width * he ight » 

width 

2 'width 

2 * r ovBy t e s - vi dt h 



<:i ir<:titi itp cmppt /rih p w 
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aO - Y. al - 0. a2 - V. a3 - pixnvap. a4 - table. a5 - pixmap2 
dO - rgbOO. dl - rgbOl. d2 - rgblO. d3 - rgbll, d4 * spare. d6 



cldO. d7 



0do_y 
(?do_x 



Sok 



link 


a6 , #LS LSize 


movent. 1 


d4-d7/a3-a5 -ta7) 


move . 1 


PS Y(a6) aO 

* -j • I loo 1 , dU 


move . 1 


PS niafi» j 1 


rrove , 1 




mcve . 1 


. pi^anap ( ab } , a j 


rrove . 1 




move. 1 


PS.pixjoap2 (a6) ,a5 


move . 1 


PS . widtn(a6 ) . dO 


move. 1 


dO,LS.t;_ix<a6) 


move. 1 


PS.heighc(a6> ,dl 


rmilu. w 


dO.dl 


Lsr. 1 


#1. dl 


add.l 


al.dl 


move . 1 


dl . LS U *v ( afi \ 
* • w — cy tool 


add. 1 


dO.dO 


move. 1 


dO,LS.YKa6) 


move . 1 


uu t iriO • I y idvl 


add. 1 


dO.dO 


move. 1 


PS.rowByteU6) ,dl 


add. 1 


dl.dl 


sub.l 


dO.dl 


move. 1 


dl.LS.P_y(ab) 


move . 1 


• rowoyce t ao j , u3 


mov* . 1 


LS.Yl(a6).d6 


move . 1 


L5.U_ix(&6) ,d7 


add. 1 


al d7 


UV2RGB32 


(alU, fa2)*,a4 


GETY32 


(a0,d6.1>.a4,d2.d3 


CETY32 


(aO>*.a4.dO,dl 


move. 1 


d0,d4 


or.l 


dl.d4 . 


or 1 


t\7 fid 


or.l 


d3,d4 


andi . 1 


#$01010100, d4 


bne.s 


3 over 


HASHOUT32 


<a5)+,d0,dl.d2,d3 


DPY32 


a3.d3.d0.d2,dl.d3 


cmpa.l 


d7.al 


blt.w 


9do_x 


add.l 


LS.Y_yta6),aO 


add.l 


LS.P_y(a6),a3 


cmpa. 1 


LS.y_ey(a6) ,al 


blew 


»do_y 


movem.l 


(a7)*.d4-d7/a3-a5 



inc. width, fend and rowend are loca 
score registers 

Y*Yc 
U=UC 
V=VC 

pmapixmap 
tab=table 
pn2apixmap2 

LOAD width 
SAVE U_1X 

load neighc 

width*height 

width»height/2 

U*vidth«height/2 
SAVE u_ey 

width # 2 
SAVE Yl 
SAVE Y_y 

width- 4 
LOAD rowBytes 

rovBytes*2 

rowBytes* 2 -width* 4 
SAVE P_y 

load rovBytes 
load Yrow 

LOAD U.ixfl 
P*U_ixB 

uv2rgb(*U**, *V**) 

add Yb to RGB values 
add Ya to RGB values 



; if overflow 



restore registers 
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unlk 


" d6 




rts 




Sover 


DVER32 


dO 




OVER32 


dl 




OVER32 


d2 




OVER32 


<±2 




bra 


9ok 




ENDFUNC 




OUT J2D 
• 


-FUNC 


£XPORT 


PS 




8 


cable 


DS.L 


1 


pixroap 


DS.L 


1 


Y 


DS.L 


X 


U 


DS.L 


I 


V 


DS.L 


1 


width 


DS.L 


1 


height 


DS.L 


1 


rowByte 


DS.L 


1 


pixmap2 


DS.L 


1 




ENDR 





remove locals 
return 



LS 
Yl 

U_ex 
U_ix 

L3i2e 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

EQU 

ENDR 



O.DECR 

I 

1 
1 

1 • 

1 

1 



sizeof (short ) *Yrov 
x end address 
y end address 
sizeof ( short ) *UVrow 
sixeof (short) *Yrow 
2*rowBytes-sireof ( long) *Prow 



2 -width 
U*U_ix 

U*width*height» 

width 

2*width 

2*row0ytes-width 



aO - Y, al 
dO - rgbOO, 

link- 
movem.l 

move . 1 
move. 1 
move . 1 
move. 1 
move. 1 
move. 1 

move. 1 
move. 1 
move. 1 
mulu.w 
lsr.l 
add.l 
move.l 
add.l 
move. 1 
move. 1 
add.l 
move. 1 
add.l 
sub.l 
move. 1 



~ *? " y- " Pi**»P, *4 - table, a5 - pixmap2 
dl - rgbOl. d2 - rgblO, d3 - rgbll, d4 - spare. d6 - Yrow, 



d7 



a6, fLS.LSize 
d4-d7/a3-a5,-<a7> 

PS.Y(a6),aO 
PS.O(a6).al 
PS.VIa6>,a2 
PS.pixmap<a6) ,a3 
PS. cable (a6 ) , a4 
PS.pixnwap2(a6> , a5 

PS. width ( a 6 ) ,d0 

dO.Ls.a_ix(a6) 

PS. height ta6) ,dl 

dO.dl 

#1. dl 

al,dl 

di,LS.U_ey<a6) 
dO.dO 

dO,LS.Yl(a5) 

dO,LS.Y_y(a6) 

dO.dO 

PS.rowByte(a6) ,dl 

dl,dl 

dO,dl 

dl.LS.P_y< a 6) 



inc, width, fend and rowend are loca 
store registers 

Y-Yc 

OaOc 
V«VC 

pmspixmap 
tab»table 
pn\2s'pixmap2 

LOAD width 
SAVE U.ix 
LOAD height 

width*height 

width*height/2 

U*width*h«ight/2 
SAVE U_ey 

width*2 
SAVE Yl 
SAVE Y_y 

width* 4 
LOAD row Bytes 

rowBytes*2 

rowBytes • 2 -width* 4 
SAVE P_y 



CiiornTiprr rurrr mm r **s 
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move. 1 
move . 1 


^ PS.rowByce(a6> .CI 
LS.Yl(a6) .d6 


; load rowsyces 
; load Yrow 




move . 1 
add. 1 


LS.U.ix(a6) .61 
al,d7 


; LOAD U.ixB 
P+U.ixB 


?do_x 


'JV 2 RGB 3 2 


tal)*. (a2)*.a4 


; uv2rgb( *U** . 




move . 1 
GETY32 
GETY32 


L3.Yl(a6) ,d4 
(a0,d6.1) .a4.d2.d3 
t aO) ♦ , a4 , dO, dl 


; load Yrow 

; add Yb co RGB values 

Afiei Ya r n RGB 




move . 1 
or. 1 
or.l 
or.l 
andi . 1 
bne.s 


d0,d4 
dl.d4 
d2.d4 
d3,d4 

»S01010100.d4 
0over 


; if overflow 


9ok 


KASHCMP32 
bne.s 


<a5) «-.d0.dl.d2.d3 
«diff 






addq 


#8,a3 


; add four pixels 


9conr 


crrpa. 1 
bU.w 

- add.l 
add.l 


d7.al 
Sdo.x 

LS.Y_yla6),aO 
LS.P_yia6) .a3 




• 


cmpa. 1 
blew 


LS.O_ey<a6) ,al 
6do_y 




fldiff 
Sever 

• 


movem. 1 

unlJc 
res 

move. 1 
DFY32 
bra. s 

OVTR32 
OVER32 
OVER32 
OVER32 
bra 

ENDFUNC 


<a7)+,d4-d7/a3-a5 
a6 

d4, -4 <a5) 

a3,dS.d0.d2,dl.d3 

8conc 

dO 

dl 

d2 

d3 

«ok 


; rescore registers 
; remove locals 
; return 


w 


macro 

uvov 


&VAI*, &OV 




epos 


move .w 

add.w 

and.w 

beq.s 

csc.w 

bge.s 

move.w 

bra. s 

move.w 


&VAL.&OV 

#S0200.4OV 

♦SFCOO,40V 

Ook 

&OV 

9pos 

#S0lFF,fcVAL 
Qok 

*SFE00.4VAL 





3 ok 
t 

endm 
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UVLIMIT rUNC EXPORT 

* rix dO. d4. spare dl^ 

uvov dO , dl 

swap dO 

uvov dO , dl 

swap dO 

UVOV d4 , dl 

swap d4 

UVOV d4 . dl 

swap d4 

res 

ENDFUNC 



macro 
UVOVER 

move. 1 
move . 1 
add.l 
add.l 
or. I 
andi . 1 
beq.s 
bsr 

0UVok 

endm 



&U. &V 

#$02000200, dl 

dl,d2 

&U,dl 

&V,d2 

d2.dl 

#$FC00FC00,dl 

euvok 

UVLIMIT 



macro 

GETUV &AU. &AV, 4SP, 4UV 

move.l (4AU)*,*SP 

move. 1 (tAV) *, iUV 

UVOVER &SP. &UV 

ler.l »5.fc(JV 

andi . 1 #$03e003eG , &SP 

andi.l »$001F001F, fcUV 

or.l &SP,4UV ; UVs»$OOUVOOUV 

swap 4UV 

endm 



macro 








GETY 


&AY. &IND, 4UV. fcRO, fcRl 






move. 1 


&AY.&R1 


• (2+) 


Y=Y0Y1 


lsl.l 


«5,&R1 


* <4) 


YaYOXXYlXX 


andi.l 


#SFCOOFC0O,iRl 






or.w 


4UV.4R1 


(2) 


Y=Y1UV 


move. 1 


(&IND.4R1 .wMI ( iRO 


<2*) 


R0=0123 (YD 


swap 


MU 


(4) 


Y=YOXX 


or.w 


MJV.&R1 


(2) 


YaYOOV 


move. 1 


(fcIND,4Rl .V4),&R1 


(2+) 


Rl=0123 (YO) 


endm 









macro 

UV8 iAU, fcAV, &SP» &UV 

move.l ifcAU)+,&SP 

move . 1 < &AV) ♦ , &0V 

UVOVER tSP. tUV 
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Isr. 1 


* «2.&SP 










lsr.l 












ar.ci . 1 


•SO0FOO0FO.&SP 










andi . 1 


#SO0OFO00F.&UV 










or.l 


£SP,&UV 


• UV==SOOUV00UV 






• 


swap 


iUV 










en cm 












macro 










• 


Y2 IND 


&Y, iIND, &UV\ &D0 , &D1 










move . 1 


&Y, 4 DO 


dQ»Y0Yl 








lsl.I 


#3, &DQ 


dCUYOXXYlXX 








move . b 




aOaYOXXYluv 








andi . w 


»S3FFF. &D0 


dO=OYUV(l) 








move . 1 


UIND. &D0 .w*4),&Dl 


find clue entries 








swap 


&D0 


dCUYOXX 








move . b 


tUV.&DO 


dO^YOUV 








andi. . w 


•S3FFF. &D0 


dO=OYUV ( 0 ) 






• 


move • X * 


(tI>JD iDO w*4> &D0 


find clut entries 








endm 










OUT 8 


FUNC 


EXPORT 








PS 


RECORD 


8 








c able 


DS . L 










pixmap 


DS . L 










Y 


OS . L 










U 


DS. L 










\f 


DS. L 










width 


DS. L 










neignc 


DS . L 










rowByt e 


DS . L 










pixraap2 


DS.L 










* 


ENDR 










LS 


RECORD 


O.DECK 








Yl 


DS.L 


1 ; sizeof (short > *Yrow 


s 


2*width 


U_ex 


DS.L 


1 ; x end address 


3 


U*U_ix 


U_ey 


DS.L 


1 ; y end address 


9 


U*width w height» 


U_ix 


OS.L 


1 ; sizeof ( short ) *UVrow 


m 


width 


Y_y 


DS.L 


1 ; sizeof t short ) *Yrow 


3 


2 "width 


P_y 


OS.L 


1 ; i-rowBytes- 


sizeof (long) 'Prow 




2*rowfiyces-widch 


LSi:e 




• 










ENDR 












aO - Y, 


al - U, a2 - V, a3 - pixmap, 


a 4 - table, a3 - pixmap2 



dO - rgbOO, dl - rgbOi. d2 - rgblO.. d3 - rgbll, d4 - spare, d6 - oldO, d7 



Link 


a6, «LS.LSize 


; inc. vadth, fend and 


movem. 1 


d4-d7/«3-a5. -(a7) 


; store registers 


move . 1 


PS.Y(a6) .aO 


; YsYC 


move. 1 


PS.O<a6) ,al 


; U=Uc 


move. 1 


PS.V(a6) ,a2 


; V=Vc 


move. 1 


PS.pixmap(a6) . a3 


; pmxpixmap 


move. 1 


PS.table<a6> .a4 


; tabstable 


add*. 1 


•$00020000, a4 


; tsb*=32768 {longs) 


move. 1 


PS.pixmap2(a6> ,a5 


; pm2»pixmap2 


move. 1 


PS. width fa6 > .dO 


; LOAD width 
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9do_y 
9do_x 



move. i 
move. 1 

mulu.w 
lsr.l 
add.l 
move. 1 
move. 1 
add.l 
sub. 1 
rove. 1 
add.l 
move. 1 
move. 1 

move. 1 
move. 1 

move. 1 
add.l 

CETOV 

GETY 
GETY 

move . w 

lsl.l 

move.w 

swap 

lsl.l 

swap 

GETY 

move.w 

lar.l 

move.w 

GETY 

move.w 

swap 

isr.l 

move.w 

move. 1 
move . 1 

cirpa. 1 
blew 

add.l 
add.l 

cmpa. 1 
blt.w 

mo vera. 1 

unlk 

rta 

ENEFUNC 



dO.LS.u_ix(a6) 
* PS. height ( a6) ,di 
dO.dl 
#l.dl 
al.dl 

dl.LS.o_ey(a6) 
PS.rowByne(a6) ,dl 
dl.dl 
dO.dl 

dl.LS.p_y(a6> 
dO.dO 

dO, LS. Yl U6) 
dO,LS.Y_y<a6> 

PS.rowByte(a6) ,d5 
LS.YKa6).d6 

LS.U_ix<a6) ,d7 
al,d7 

al,a2,d0,d4 

<a0.d6.w) ,a4,d4,d2,d3 
(a0)* f a4,d4.d0,dl 

d3,d2 
#8,d2 
dO.dl 
dl 

#8'. dl 
d4 

<a0,d6.1) ,a4,d4,d0,d3 

d3.d0 

tS.dO 

d0,d2 

<a0)*,a4,d4.d0,d3 
d0.d3 
d3 

#8,d3 
d3.dl 

d2, U3.d5) 

d7,al 
3do_x 

LS.Y_y(a6),aO 
LS.P_y<a6),a3 

LS.U_ey<a6).al 
ido^ 

(a7)*,d4-d7/*3-a5 
a6 

; return 



SAVE U_ix" 

LOAD height 
widch'heighc 
width # height/2 
U*width»h«ight/2 

SAVE U_ey 

LOAD rowBytes 
rovBvtes # 2 
rovBytes^-width 

SAVE P_y 
width*2 

SAVE Yl 

SAVE Y_y 

load rowByces 
load Yrow 

LOAD U.ixB 
P^U.ixB 



; d2=X0XX. d3aXX!X 
; dO-XXXO, dl-lXXX 

; d2aX0lX 
; d2*01XX 
; dl-lXXO 
; dl.XOlX 
; dl*01XX 

; next UV 

; d0sX2XX, d3=XX3X 

; dO.X23X 

; dO*XX23 

; d2«0123~ 

; dO=rXXX2. d3c3XXX 

t d3«3XX2 

; d3=X23X 

; d3»XX23 

; dl=C123 



restore registers 
remove locals 



macro 
Y8x2 



&AY.&XND,&OV.&old 
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.■nove . 1 


i AY . dO 


; (2* ) Y=Y0Y1 


lsl. 1 


»3 . dO 


; (4) Y-Y0XXY1XX 


swap 




: (4) YsYlXXYOXX 


add * w 


UU * aulQ 


: (2) old*oid«-Y0 


1 s r . w 


* 1 . aOlQ 


• (4) old=(old*Y0) /2 


mo v s . o 


&UV , &Old 


; (2) old=YI0UV 


and i • w 


▼ 5.'r Fr . &Oia 


: (4) oldsOYUVtIO) 


move . I 


(4IND,&0ld .w*4),dl 


; (2t) dl=XlX3 


move . w 


dO , &old 


; (2) old»YO 


move . b 


&UV,dO 


; (2) Y=Y0UV 


andi . w 


»S3FFF.dO 


; (4) Y=0YUV(0) 


move . 1 


(&IND t dO ,w*4 ) , d2 


; (2-) d2=0X2X 


move, w 


dl.d3 


; (2) exg.w dl.d2 


move . w 


d2,dl 


; (2) dl*X12X 


move . w 


d3,d2 


; (2) d2=OXX3 


swap 


d2 


; U) d2=X30X 


lsl.l 


*8.dl 


; (4) dl=12xx 


lsl. 1 


»8.d2 


• (4) d2=30XX 


swap 


dO 


■ (4) YrYlXX 


add.w 


dO.iold 


(2) oldnold>Yl 


Isr.w 


#1.4old 


(4) old=lold*Yl)/2 


move.b 


iUV.&old 


(2) oidsYIlUV 


andi .w 


#S3Frr,&oid 


(4) old=OYUV(Ill 


move . 1 


IfclND. iold .w*4) .d3 


(2*) d3*XlX3 


move . w 


dO.fcold 


(2) oldsrl 


move.b 


&UV,dO 


(2) Y=Y0UV 


andi . w 


•S3FFF,dO ; 


(4) YsOYUVlO) 


move. 1 


(&rHD.dO. v*4> ,d0 


(2*) dO=0X2X 


move.w 


dO.dl 


(2) exg.w d0.d3 


move . w 


d3 . dO 


(2) dO»OXX3 


move.w 


dl , d3 


(2) d3-Xl2X 


swap 


dO 


(4) dO-X30X 


lsr.l 


#8,d0 


(4) d0mXX30 


lsr.l 


#8,d3 


(4) d3*Xl2X 


move.w 


dO , 62 


(2) d2-3030 ( YiYOYiYl J 


move.w 


d3,dl 


(2) cUt2121 (YiYOYiYl) 


endm 






macro 






Y9x2a 


&AY, &IND, &UV 





GETTY 


£AY.&IND,&UV,dl.d2 




move . I 


&AY.42 


; (2*> Y=Y0Y1 


lsl.l 


43, d2 


; (4) Y=YOXXYXXX 


move . b 


&UV,d2 


; (2/ Y=Y1UV 


andi. w 


#S3FFF.d2 


; (4) Y=0YW(Y1) 


move. 1 


(&ZND,d2.W4) .dl 


; dla0l23 (YD 


swap 


d2 


• (4) Y=fOXX 


move . b 


&UV,d2 


■ (2 J Y»Y0W 


andi.w 


»S3FFF.d2 


■ (4) Y=0YUV(Y0) 


move. 1 


(&IND.d2.W4) ,d2 


• (2+) d2»0123 (YO) 


move.w 


dl,dO 


(2) exg.w d2.dl 


move.w 


d2.dl 


(2) dl.0123 (YXYO) 


move.w 


d0,d2 


(2; d2=0123 (Y0Y1) 


swap 


dl 


(4) dls2301 { Y0Y1 ) 


endm 






macro 






Y8x2b 


&AY. £INC, fcUV 




GETY 


4AY, i IND, 4UV, dl , d2 





ci ipqtiti nr cwppt fpt « c o<n 



WO 94/23385 



PCT/CB94/00677 



- 745 - 



Engineering: y.licsCode:CompPict : Colour, a 



move. 1 
lsl.1 
move.b 
andi . v 
move . 1 
swap 
move . b 
andi . w 
move . 1 
ror . 1 
ror . 1 
move . w 
move . v 
move . v 
swap 
ror .w 



&AY.d2 
«3.d2 
&UV.d2 
«$3FTF,d2 
(&IND,d2 . w»4 ) ,dl 
d2 

itfV,d2 

*$3FFT.d2 

(&IND,d2.w*4) ,d2 

#9.d2 

«3,dl 

dl.dO 

d2.dl 

d0.d2 

dl 

#8,dl 



(2<-) YaYOYl 
(4) YsYOXXYlXX 
(2) Y=Y1UV 
(4) Y=0YUV(Y1) 
12*) dl»0123 (YD 
(4) YrYOXX 
(2) YsYOUV 
(41 Y=0YUV(YO) 
(2*) d2=0123 (YO) 
(6) d2a3012 (YO) 
(6) dl = 3012 (YD 
(2) exg.v d2,dl 
(2) dl=3012 (Y1Y0) 
(2) d2»3012 (YOYD 
(4) dl=1230 (YOYD 
(6) dl«l203 (YOYD 



endm 



ODT8x2 FUMC EXPORT 

?S RECORD 8 

table DS.L 1 

pixmap DS.L 1 

Y DS.L 1 
U DS . L 1 

V DS.L 1 
width DS.L 1 
height DS.L 1 
rowByce DS.L 1 
pixmap2 DS.L 1 

ENDR 



» 2*width 

3 U+width«heighc» 
a width 
= 2* width 
= 4*rowByc«fl-width 

QfDR 



aO - Y. al 


- U, a2 - v, a3 - 


pixmao, 


a4 - cable, a5 - pixmap 2 


dO - rgbOO, 


dl - rgbOl, d2 - 


rgblO* 


d3 - rgbll, d4 - spare, d5 - oldO, d7 


link 


a6,#LS.LSire 




; inc. width, tend and rowend are loca 


movem. 1 


d4-d7/a3-a5,-(a7) 




; score registers 


move. 1 


FS.Y(a6) ,a0 




; YaYC 


move. 1 


PS.OU6) ,al 




; UsUc 


move. 1 


PS.V<a6) ,a2 




; V-Vc 


move. 1 


PS. pixmap (a6) «a3 




; pmspixmap 


move. 1 


PS. table (a6) . a4 




; t ab= table 


adda.l 


#$00020000, a4 




; tabi-=32768 (longs) 


move. 1 


PS.pixaap2 (a6) , a5 




; pm2*pixmap2 


move. 1 


PS. width ( a6 ) ,d0 




; LOAD width 


move. 1 


dO.LS.U_ix(a6) 




; SAVE 0_ix 


move. 1 


PS. height (a6),dl 




; LOAD height 


mulu.w 


d0,dl 




width*heighc 


lsr.l 


#l.dl 




; width 'height/ 2 



RECORD 0 . DECR 

Yi DS.L i ; sizeof( short )*Yrow 

U.ex DS.L 1 ; x end address 

U_ey DS.L 1 ; y end address 

U_ix DS.L 1 ; sizeoff short !*0Vrov 

Y.y DS . L 1 ; aizeof ( short ) *Yrow 

P.y DS.L 1 ; 4*rowByces-sizeoz (long) *Frow 
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add. 1 


al.dl 


move . 1 


^1 . IS . U ev ( afit 

* • • W — C/ ISO! 


add. 1 


dO , dO 


move. 1 


do!LS.Yl(a6) 


neve. 1 


dO.LS.Y_y(a6) 


move . 1 


r3 . iuwoyceiao) , Gl 




H 1 HI 


add . 1 


dl.dl 


sub . i 


dO.dl 


move . 1 


dl. LS. P_y (a6) 


move . 1 


P5 . r owsy t e I a 6 ) , d5 


cir.l 


d6 


cir . l 


a/ 


move. 1 


LS.U_ix(a6) ,d0 


add.l 


al.dO 




dO,LS.U_ex(a6) 


GETUV 


al.a2.d0.d4 


Y8x2a 


(aO ) . a4 d4 * dfi 


mov« . 1 


d2, <a3> 


add.l 


d5.a3 


move . 1 


dl. (a3) 


add. 1 


ds!a3 


move . 1 


LS.Yl(a6> .dO 


Y8x2b 


(aO.dO.wl ,a4.d4; ,d7 


move . 1 


d2. (A3) 


add.l 


d5.«3 


move . 1 


dl* (a3)* 


svap 


d4 


acldq.l 


«4,a0 


move . 1 


us. Yi (ao ) , do 


Y8x2b 


(a0,d0.w).a4.d4;.d7 


move . Jr 


dl. (a3) 


3UD. X 


0? , aj 


move . 1 


d2. (a3l 


sub.l 


d5.a3 


Y8x2a 


Ia0)«-,a4.d4; .d6 


move . 1 


dl. (A3) 






move. 1 


d2. (a3)* 


cmpa. 1 


LS.U_ex<a6) .al 


D1.C . W 


WuO.X 


add.l 


LS. Y_y(a6),a0 


add.l 


LS.P_y(a6> ,a3 


cmpa. 1 


LS.O_ey (a6) .al 


blt.w 


9do.y 


movem. 1 


<a7)*.d4-d7/a3-a5 


unlk 


a6 


rts 


; return 


ENDFUNC 





U*width*heighc/2 
SAVE LLey 

widch-2 
SAVE Yl 
SAVE Y_y 
LOAD rowByees 

rowByees '2 

rowByees* 4 

rowByees* 4 -width* 2 
SAVE P_y 

load rowByees 



LOAD U_ixB 

P*U_ixB 
SAVE U.exfl 

; d4=O0UV0OUV (10) 

; calc d2.dl pixels 



; load Yrov 

; calc d2.dl pixels 



; next UV 

; next Ya 

; load Yrow 

; calc d2,dl pixels 



; rescore registers 
; remove locals 
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naCTO 




• 


RGB2Y 


£,Of"tl r v tfl t xr e xv 




move . 1 


tRCB, d2 




ecri . 1 


•S80S090 H2 




clr . w 


dl 




move . b 


d2 , dl 




move . I 






sub • w 


dO , &U 




swap 


Uw 




move . w 


HO JtV 




6XC . w 






add. w 


HI HI 




add • w 


HI tV 




lsr. 1 


iS H2 




c lr . w 


H1 




iaovt3 . b 


H5 Hi 




mo Y* * ^ 


(di,ai .wo) , ao 




3UD. W 


OU , fcU 




swap 


dO 




3ub. V 


dO,&Y 




move . 1 


4 (a4,dl.w # 8J ,d0 




sub. w 


dO,&V 




swap 


dO 




sub. w 


dO. &Y 




ext .w 


dl 




sub. v 


dl,iU 




sub. v 


dl, tV 




lal.w 


»?,dl 




add. w 


dl.fcY 




lsr.l 


*8.d2 




move. 1 


(a4d2.V8).dO 




sub.w 


dO ,4V 




swap 


dO 




add.w 


dO.iY 




£Xt > W 


ou 




add.w 


d2,d2 




add • w 






cmp'i.w 


•SFE40.4Y 




bge • s 


VOX 




move . w 


#SFB40,&Y 




bra. s 


9 end 




crapi . w 


#$01C0,&Y 




bit. 3 


9 end 




move . w 


#$01C0,&Y 


9 end 
* 


move. w 


*Y. CAY 




endm 




IN32 
* 


FDNC 


EXPORT 


PS 


RECORD 


8 


table 


DS.L 




pixxnap 


DS.L 




Y 


DS.L 




U 


DS.L 




V 


DS.L 




width 


DS.L 




height 


DS.L 




rowByte DS.L 




• 


ENDR 




LS 


RECORD 


O.DECR 



pixel s'pixmap 

pixel"=0x808080 

B=0 

Brpixel[3 J 

dO=by ,bu 

U-abu 

dOabu.by 

Y=by 

( short )B 

B*-2 

V*»B«1 

pixel»«8 

G-0 

G»pixel(3]. 

dO*gry, gv 

U-»gv 

dO»gv,gry 

Y-*gry 

dO=gby, gu 

V-=gv 

dO =gu, gby 

Y-.gby 

(shortJG 

U-«g 

V-.g 

C«»2 

Y*«B«1 

pixel>>a8 

dO»ry , rv 

V— rv 

dOerv. ry 

Y*ory 

( abort )R 

R*=2 

U*«R«2 

Y>«-448 

if greater 

Ya -448 

save 

Y< 448 

if less 

Ya 443 

Save Y 
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DS.L 


~ 1 


LLex 


DS.L 


1 


: J_ey 


DS.L 


1 


-L - X 


DS.L 


1 




DS.L 


1 




DS.L 


1 


LSize 


EQU 


* 




ETDR 





sizes: ( short > *Yrow 

x end address 

y end address 

iizeof t short ) *UVrow 

sizeof ( shore i # Yrow 

2 'rowBytes -sizeof ( long) *Prow 



2*width 
U*U_ix 

U*width # height>> 

width 

2 'width 

2 •rowBytes -width 



aO - y. al - u, a2 - v, a3 - pixmap, a4 - cable, a5 - pixxnap2 

dO - rgbOO, dl - rgbOl. d2 - rgblO, d3 - rgbll. d4 - spare, dfi - oldO. d7 



9okU 



linx 


a6,*LS.LSize 


r inc/ width, fend and 


movem. 1 


d4-d7/a3-a5. -(a7) 


■ store registers 


move . 1 


PS.Y(a6),aO 


; Y=Yc 


move . 1 


PS.U(a6),al ; 


: U*UC 




DC U| .Ct *") 

rb . v i ab ) , a2 ; 


V= Vc 


move 1 


rb . pixmap ( ao ) , aj 


pmspixmap 


move . 1 


PS. table <a6) ,a4 


c abatable 


move . 1 


PS. width (a6) ,d0 


LOAD wid^h 


move . 1 


dO , LS . U_ix (a6) 


SAVE (J ix 


move . 1 


PS.height(a6> ,dl ; 


LOAD height 


mulu .w 


d0,dl 


width*neight 


lsr . 1 


• l.di 


width*height /2 


add.l 


al,dl 


u+width*height/2 


move . 1 


dl.LS.U_ey(a6) 


SAVE V_ey 


add.l 


dO.dO 


widrh*2 


move. 1 


d0.LS.Yl(a6> 


SAVE Yl 


move. 1 


dO,LS.Y_y(a6> 


SAVE Y_y 


add.l 


dO.dO 


width* 4 


move.l 


PS.rowByte(a6) ,dl 


LOAD rowBytes 


add.l 


dl,dl 


rowBytes* 2 


sub.l 


dO.dl 


rowBytes*2-width*4 


move. 1 


<U,LS.P_i'(a6> 


SAVE P_y 


move,. 1 


PS.rowByte*a6) ,d7 


load rowBytes 


move. 1 


LS.Yl<a6).d6 


load Yl 


move. 1 


LS.U.ix(a6) .dO 


LOAD U.ixB 


add.l 


al.dO 


P+U.ixB 


move. 1 


dO, LS.U_ex(a6) 


SAVE U_exB 


clr.w 


d4 


U*0 


clr . w 


d3 


v=o 


RGB2Y 


(a3,d7.w) ,d3.d4.d5, (a0.d6.w> ; Convert pixel 


RCB2Y 


<a3)+,d3,d4.d5, (a0>* 


; Convert pixel 


RG32Y 


(a3,d7.w) ,d3.d4.d5, <a0.d€ 


.w); Convert pixel 


RCB2Y 


<a3)*.d3, d4,d5, (aOK 


; Coavert pixel 


asr .w 


#2,d4 


U>>=2 


asr .v 


#2,d5 


V»s2 


capi.w 


»SFE40,d4 


U>3-448 


bge.s 


•oxU . 


if greater 


raove.w 


«$rE40,d* 


Us -446 


bra. s 


GdoV 


save 


crapi.w 


»S01C0.d4 


U< 448 


blc.s 


•dOV 


if lass 


move . w 


•$01CO,d4 


Ua 448 
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3dov 



.3 end 



CTTTpl . W ^ 


*SFE40.d5 


bge. s 


9okV 


move, w 


«$FE4G.d5 


bra. A 


9 end 


cmpi . v 


*S01CC , d5 


blc.s 


9 end 


move . w 


#S01C0.d5 


nove . w 


d4. <al) + 


move. w 


d5, (a2)«- 


cmpa ♦ 1 


LS.u_ex(a6 ) , al 


blt.w 


edo^x 


add.l 


L5. Y v(a6) . aO 


add.l 


LS.P_y(a6) ,a3 


crapa . 1 


LS . U_ey ( a6 ) , al 


blt.w 


edo_y 


movetn. 1 


<a7)«.,d4-d7/a3-a5 


unlk 


a6 


res 


; return 


ENDFUNC 




macro 




UV16 


4AO, *AV, tSP, &UV 


move. X 


(&A'J) + .&SP 


move. 1 


(&AVN.&UV 


UVOVER 


&SP,4UV 


lsr.l 


#5, tUV 


audi . 1 


♦$03e003eO,4SP 


andi.l 


#$001F001F, 4UV 


or.l 


fcSP,4UV 


swap 


&UV 


endm 




macro 




Yl6x2 


&AY, &IND.&UV 


move . 1 


fcAY,d2 


Isl.l 


#5. 02 


audi. 1 


*$PCOOFCO0.d2 


or.w 


&UV.d2 


move . 1 


(&IND.d2.w*4).dl 


swap 


d2 


or.w 


&UV,d2 


move. 1 


(4IND,d2.vM> ,d2 


endm 





V> 3 -448 
if greater 
V= -448 
save 
V< 448 
if less 
V= 448 

Save U 
Save V 



restore registers 
remove locals 



uv«*«ooovoouv 



(2*) Y*Y0Y1 
14) Y^OvGCYlXX 

(2) YaYlUV 

(2 + ) dl=0123 (YD 

<4) Y-YOXX 

(2) Y-YOUV 

(2*) d2»0123 <Y0) 



OUT16x2 FONC EXPORT 
• 

PS RECORD 8 

table DS.L 1 

pixmap DS.L 1 

Y DS.L 1 
U DS.L 1 

V DS.L 1 
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wicich DS.L 
heigh: DS.L 
rowByce DS.L 
pixnapi DS.L 
LNDR 



LS 

VI 

U.ex 
u_ey 
U.ix 

LSire 



9do_y 



3do_x 



PXCORD 
DS.L 



DS 
DS 
DS 
DS 
DS 
EQU 
ENDR 



r 

i 
i 
i 



0 . OECR 

I 
1 
1 
1 
i 



sizeof (short) *Yrow 

x end address 

y end address 

sizeof (shore) •UVrov 

sizeof (short) *Yrow 

4 'rowBytes- sizeof (long) *Prow 



2»width 
U^U.ix 

U*width*heighc>> 

width 

2 •width 

«*rowBy tea -width 



aO - Y. al - U. a2 - V. a3 
dO - rgbOO, dl - rgbOl. £2 



link 


a6.#LS.LSize 


• • ■w v cut * £ 


\lt U'/dJ'd}, "la' / 


move. 1 


PS.Y(a6) ,a0 


move.l 


PS.U(a6),al 


move. 1 


PS.V(a6> ,a2 


move . 1 


PS.pixmap<a6) ,a3 


move . 1 


PS. cable (a6 ) , a4 


adrift . 1 


il A A A A *\ A A A A - * 

•S00020000, a< 


move. 1 


PS.pixaap2 (a6) , aS 


move . 1 


PS . width ( a 6 ) , do 


move. 1 


dO, LS . U_ix(a6 ) 


move. 1 


PS. height (a6) ,dl 


mulu.w 


dO,dl 


lsr.l 


#l,dl 


add.l 


al.dl 


move. 1 


dl, LS.U.ey (a6) 


add.l . 


dO.dO 


move. 1 


dO,LS.Yl(a6> 


move. 1 


dO,LS.Y_y(a6> 


add.l 


d0,d0 


move . 1 


PS. rovByte(a6) ,dl 


add.l 


di.dl 


add.l 


dl.dl 


sub.l 


dO.dl 


move. 1 


dl.LS.P_y(a6) 


move . 1 


PS.rowByte(a6) . d5 


clr.l 


d6 


clr.l 


d7 


move . 1 


LS.U_ix(a6),dO 


add.l 


al,dO 


move. 1 


dO,LS.O_ex(a6) 


GETOV 


al,a2,d0.d4 


GETY 


(a0).a4,d4.dl.d2 


move.l 


d2, (a3>+ 


move.l 


dl, (a3) 


add.l 


d5.a3 


swap 


dl 


move . 1 


dl. <a3> 



pixmap, a4 - table* aS - pixmap2 

rgblu, d3 - rgbll, d4 - spare, d6 - oldO, d? 



inc. width, fend and rowend are loca 
store registers 

Y = YC 
U»UC 

V=Vc 

pmspixmap 
tabs table 
tab*=32768 (longs) 
pm2»pixmap2 

LOAD width 
SAVE U.ix 
LOAD height 

vidth'height 

width*height/2 

U*widtfa*heighe/2 
SAVE O.ey 

widch»2 
SAVE Yl 
SAVE Y_y 

widtV4 
LOAD rowBytes 

rowByte? *2 

rowBytcs*4 

row Bye es * 4 - widt h • 4 
SAVE F_y 



load row Bytes 

; LOAD U_ixB 
; F*U_ixB 
; SAVE U_exB 

: d4*0OUVO0UV (1C) 

; calc d2,di pixel 
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load Yrow 

calc d2.dl pixels 



SWflp 






u-* , i a j j 


add.l 


d5.a3 


rr.ove . 1 


LS . Yl ( a 6 ) , dO 


(jETY 


laO.dO .w) , a4. d4, dl, d2 


move . 1 


d2. ia3U 


move . 1 


dl. <a3) 


auu. 1 


d5 , a3 


swap 


dl 


inove . 1 


dl , (a3 ) 


5wap 


d2 


tnove . 1 


d2 , - <a3) 


swap 


d4 




#4 , aO 


ACQ - 1 


#12, a3 


move. 1 


LS.Y1 (a6) ,d0 


GETY 


(^O.dO.w) ,a4,d4.dl,d2 


move . 1 


dl. (a3) 


move . 1 


d2,-U3) 


sub. 1 


d5,a3 


swap 


d2 


move . 1 


d2, <a3)* 


swap 


dl 


rnove . 1 


oi , < aj ) 


sub.l 


d5,a3 


GETY 




move. 1 


dl, (a3) 


move . 1 


d2,-(a3) 




04 




d5,a3 


move, 1 


d2, (a3l* 


swap 




move . 1 


dl, <a3) + 


cnpa. 1 


LS.»J_ex<a6) ,al 


kl a. . , 

D1C . W 


8do_x 


sad. 1 


LS. Y_y (a6 ) , aO 


add.l 


LS . P_y < a6 ) , a3 


crnpa . 1 


LS.U_ey (*6 ) , al 


blr . w 


9do_y 


movem. 1 


<a7)+,d4-d7/a3-a5 


unite 


a6 


rta 


; return 


ENDFUNC 




macro 




Y16 


&AY, iIND, &UV 


move. 1 


fcAY,d2 


lsl.l 


♦ 5,d2 


andi.l 


#S?CO0FCOO,d2 


or .w 


&UV,d2 


move.l 


(*IND,d2.V4> .dl 


swap 


d2 


cr . v 


4UV,d2 



next UV 
next Vs 



load Yrow 

calc d2,dl pixels 



restore registers 
remove locals 



(2*) Y=Y0Y1 
14) Y=Y0XXY1XX 

(2) Y*Y1UV 
(2*) dl»Yl 
(4) YaYOXX 
(2) Y=Y0HV 
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move . 1 


tirND.d2 


• 


move. w 


dl.d2 

* 




endra 




CUT 16 


FUNC 


EXPORT 


?S 


P-ECORD 


3 


cable 


DS.L 


1 


pixmap 


DS.L 


1 


Y 


DS.L 


1 


r J 


DS.L 


1 


V 


DS.L 


1 


width 


DS.L 


1 


height 


DS.L 




rowByte 


DS.L 


1 


pixmap2 


DS . L 


1 




ENDR 




L3 


RECORD 


0,DECR 


Yl 


DS.L 


1 


U_ex 


DS.L 


1 


U.ey 


DS.L 


1 


U.ix 


DS.L 


1 




DS. L 


1 


?_v 


DS.L 


1 


LSize 


sou 


* 


• 


ENDR 






aO - Y, 


al - U, a? - 



(2*) d2=Y0 
(21 d2=Y0Yl 



sizeof ( shore ) *Yrow 
x end address 
y end address 
sizeof (short ) 'UVr&w 
sizeof (short ) # Yrow 
2TowSytes-sizeot( long) -Prow 



2 -width 
U»0_ix 

U*width*he ight> > 

width 

2 -width 

2 "rowBytes -width 



<?do_y 



, . I - table, a5 - pi»nap2 
dO - rgbOO, dl - rgbOl. d2 - rgblO, d3 - rgbll. d4 - spaxe. d6 - oldO. d7 

inc, width, fend and rowend are loca 
store registers 

Y=Yc 
U=UC 
V.VC 

pntspixznap 
tabstable 
tab**3276S (longs) 
pm2=pixmap2 

LOAD width 
SAVE U.ix 

LOAD height 
width*height 
width* height/ 2 
U* width • he igh t / 2 
SAVE O.ey 

width* 2 
SAVE Yl 
SAVE Y_y 
LOAD rowBytes 
rowBytes*2 
r owBy t es ♦ 2 -width * 2 
SAVE P_y 

load rowBytes 



LOAD U.ixB 



link 


a6.#LS.LSize 


movem. 1 


d4-d7/a3-a5.-(a7) 


move. 1 


PS.Y<a6> ,a0 


move. 1 


PS.U<a6> ,al 


move. 1 


PS.V(a6),a2 


move. 1 


PS.pixjnap(a6> ,a3 


move. 1 


PS. table (a6) , a4 


adda.l 


«$00020000.a4 


move. 1 


PS. pixmap2 (a6) ,a3 


move . 1 


PS . width ( a6 > , dO 


move. 1 


dO. LS.U_ix<a6) 


move . 1 


PS. height (a6) .dl 


mulu.w 


dO.dl 


lsr.1 


fl.dl 


add.l 


ai.dl 


move. 1 


dl.LS.U_eyia6) 


add.l 


dO.dO 


move. 1 


dO,LS.Yl(a6> 


move. 1 


dO,LS.Y_y(a6> 


move. 1 


PS.rowBytn(a6) ,dl 


add.l 


dl.dl 


sub. 1 


dO.dl 


move. 1 


dl,LS.?_y(a6) 


move. 1 


PS.rowByte(a6) ,d5 


clr.l 


d6 


clr.l 


d7 


move. 1 


LS.U_ix(a6) ,d0 
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add.l 
move.l 


*&.d0 

dO.LS.u_ex(a6) 


P*U_ixB 
; SAVE U.exB 


GETUV 


al.a2,d0,d4 




GETY 
move . w 
move . 1 
add.l 


(a0),a4.d4.dl, d2 

dl.d2 

d2, (a3) 

d5,a3 


; calc d2,dl pixel 


move . 1 
GETY 
move . w 
move . 1 


LS.Yl(a6) .dO 
(aO^dO.w) .a4.d4.dl.d2 
dl.d2 
d2. (a3)+ 


: load Yrow 

; calc d2.dl pixels 


swap 
addQ. 1 


d4 

*4. aO 


; next UV 
; next Ys 


move . 1 
GETY 
move. w 
move. 1 

SUO . 1 


LS.Yl(a6).dO 

( af) An u \ M A Ji Jl 

dl.d2 
d2, (a3) 
d5, a3 


; load Yrow 

. caic QiiQi pixels 


GETY 
move . w 
move. 1 


(a0)*,a4,d4,dl.d2 

dl,d2 

d2. <a3)«- 




cmpa.1 
bit .w 


LS.U_ex(a6),al 
9do_x 




add.l 
add.l 


LS.Y_yU6> , aO 
LS. P_y (a6) , a3 




cirpa. 1 
blew 


LS.U.ey(a6) ,al 
0do_y 




mo vera. 1- 

unlk 

rc3 


<a7)+,d4-d7/a3-a5 
a6 


; restore registers 
; remove locals 
; return 


ENDFUNC 






END 
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© Copyright 1993 KLICS Limited 
Ail rights reserved. 

written by: Adrian Lewis 



68000 Fast RCB/YUV code 



include 'Traps. a* 
machine nc68030 



macro 

RCB2Y iApixel.tAY 



dO - pixel/r, dl - g/2g+r, d2 - b, d3 - Y 



move . 1 


&Apixel,dO 


: pixel«*Apixel 


eor . 1 


#500808080, dO 


; signed pixels 


move . b 


d0,d2 


; bspixsin] 


ext . w 


d2 


; b is 8(16) bit 


move . w 


dO.dl 


; g*pixelf2] 


asr . v 


#*? .dl 


; 2g is 9(16) bit 


swap 


dO 


; rspixelfl] 


exc . w 


dO 


; r is 6(16) bit 


move. w 


d2.d3 


; Yab 


lal.v 


#3,d3 


; Y<<«3 


sub. w 


d2.d3 


; Y--b 


add. w 


dO.dl 


; 2g+»r 


add.w 


dl.xtf 


; Y+a2g+r 


add.w 


dl.d3 


; Y+»2g*r 


add.w 


dl,d3 


; Y*s2g*r 


asc.w 


*4.d3 


; Y>>«4 


add.w 


dl,d3 


; Y+»2g+r 


move. w 


d3 . &AY 


; AY»Y is 10(16) bit 


endm 






macro 






RGB2UV 


&AU,SAV 




dO - r. 


d2 - b, d3 - Y, 


dl - U/V 


add.w 


d0,d0 


; r is 9(16) bit 


add.w 


d2.d2 


; b is 9(16) bit 


asr.w 


tl.d3 


; Y is 9(16) bit 


move. w 


d2,di 


; U=b 


sub.v 


d3,dl 


; U=b-Y 


move. v 


dl.&AU 


; AU»U 


move. w 


d0,dl 


; V*r 


sub.v 


&>,cU 


; V=r-Y 


raove.w 


dl,&AV 


; AVaV 


endm 







CMOCTmrrc cucct /out c *»e\ 



WO 94/23385 



PCT/GB94/00$77 



-755 



if 
•r.dif 



engineering : Ki icsCode : CompPict ;Coior2 . a 
iTYEgl 'seg' UNDEFINED' then 



RCB2YUV2 



Sdol 
3do2 



9 do 3 



FUNC 

link 
movent . 1 



move. 1 
move. 1 
move. 1 
move. 1 
move. 1 
asl.l 
add.l 
move. 1 
asl.l 
move. 1 
asl.l 
sub.l 
move. 1 
add.l 
rgb2y 
rgb2uv 
rgb2y 
cmpa. 1 
bit. s 
adda.l 
move. 1 
add.l 
rgb2y 
cn^ja . 1 
blt.s 
adda.l 
cmpa. 1 
blt.w 



fcaeg 



EXPORT 

a6. 10 

d4-d7/a3. 



■<a7) 



$00081 
SOOOCt 
S0010( 
$0014 ( 
$00181 

♦ 2,d7 
a3,d7 
$001Ct 
#2.d4 
500201 

• 2,d5 
d4,d3 
a3,d6 
d4,d6 

( a3 ) * . 

(al)*, 

(a3)*, 

d6.a3 

8do2 

d3,a3 

a3,d6 

d4,d6 

<a3)*. 

d6.a3 

9do3 

d5,a3 

d7,a3 

9dol 



a6) .a3 
a6) , aO 
a6) ,al 
a6) .a2 
a6> .d7 



a6) ,d4 
a6).d5 



(a0> + 
(a2)* 
<a0>* 



(a0)< 



no local variables 
stcre registers 

pmsrpixraap 
Y=Yc 
U=Uc 
VsVc 

fendaaxea 

f end<<=2 

£and+=pm 

widthjD=widch 

width_b<<«2 

incjbacolt 

cols«=2 

incjb-=vidch_b 

rowend=pn 

r owend* »w idc h.b 

rgb2y (pen**, 

rgb2uv<u+*, v**) 

rgb2y ( pnw>+ , Y+ ♦ ) 

rowend>pra 

while 

POH-ainCjD 

rowendspm 

r ovend* »wi dth_b 

rgb2y (pm**, Y++) 

rowend>pm 

while 

pm+»incjD 

f end>pm 

while - 



mo vein. 1 


Ia7)*,d4-d7/a3 


; rescore 


uallc 


a6 


; remove 


res 




; return 


ENDPUWC 






macro 






FETCHY 


6AY, fcY, LR. tG. &B 




move. 1 


4AY.6Y 


; Ys*AY+* 


add.l 


4Y.*R 


; RR+=Y12 


add.l 


&Y.&G 


; GG+-Y12 


add.l 


4Y.43 


; BB+-Y12 


endn 






macro 






FIXOV 


&V, 4SP1. &SP2 




move.w 


&V.4SP1 




clr.b 


&SP1 




andi.w 


*$3FFF,&SP1 




sne 


&SP1 




best 


•13.&SP1 




seq 


&SP2 





CI IDCTtTI ITT CUCCT tO\ nO« 



WO 94/23385 



PCT/GB94/00677 



- 756 - 

Engineerir.g : KiicsCode :CcmpPict :Color2 . a 



or 


&SP1.&V 




and . w 


4SP2 . iV 




swap 


&V 




move . w 


W.&SP1 




clr.b 


&SP1 




andi . w 


■S3FFF.&SP1 




sne 


iSPl 




best 


•13. i3Pl 




3eq 


*SP2 




or .b 


&SP1.5V 




and. w 


&SP2, &V 




swap 


tv 




endra 






macro 






OVERFLOW 


fit A, 4B. &SP1, &SP2 




move . 1 


#SFF00FT00, &SP1 


; spl=maak 


move . 1 


&A, &SP2 


; Sp2=ovov (A) 


and.l 


&SP1.&SP2 


; sp2=o0o0 (A) 


lsr.1 


»3.&SP2 


; 3p2=0o0o (A) 


and. 1 


iB. tSPl 


; 3pl»o0o0 (B) 


or.l 


&SP2.&SP1 


; splxOOOO <BABA> 


move. 1 


&A.&SP1 




or.l 


4B.4SP1 




andi. 1 


KSFFOOFFOO. tSPl 




beq.s 


<Jok 


; if no overflow 


cir.w 


&SP2' 


; ANDaO 


FIXOV 


tA.fcSPl.fcSP2 


: Al overflow 


FIXOV 


&B.4SP1.&SP2 


; Bl overflow 



eok 



endm 






macro 






MKRGB 


&R, &G, iB, 4ARCB 




lsl.1 


*8,&G 


; G-GCGO (12) 


or.l 


S.B.&G 


• GsGBGB (12) 


move. 1 


&R,&B 


• B-OROR (12) 


swap 


&B 


• BsOROR (21) 


move . w 


&G,&B 


• B=0RGB (2) 


swap 


tC 


GsGBGB (21) 


move. w 


&G,&R 


RaORCB (1) 


move . i 


&R.&ARGB 


*RGB**»rgb 


move. 1 


£ B , &ARGB 


•RGB++=rgj5 


endm 






macro 






DUPVAL 


tvo. &vi 




move.w 


tvo.tvi 


vl=vO 


swap 


&V0 




move.w 


&V1.4V0 


dup vO 


move. 1 


&V0.4V1 


dup vl 


endm 






macro 






UV2RCB3 


&AU.&AV 
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dl - ra. 




■ ba, d4 • 


• rb. d5 - gfc/512. dfi - 


ITIOVC • W 


'512 . d5 




; d5»512 




&AU , d2 




; U=«AU+* 


add. w 


d2,d2 




; y is 10(16) bits 


:nove. w 


d2 , d3 


- 


; ba=U 


add. w 


d3.d2 




; ga.2U 


add. v 


d3 ,d2 




; ga=3U 


add. v 


d5.d3 




; ba+=512 


DUPVAL 


d3 , d6 




; ba=bb=BB 


aar. w 


#4,d2 




; ga=3U»4 


move . w 


&AV,dl 




; V=*AV+* 


add. v 


dl,d2 




; ga*»V 


add. v 


dl.dl 




; ra*«2 


add. v 


dS.dl 




; ra<- = 512 


DUFVAL 


dl,d4 




; raarbsRR 


sub.w 


d2,d5 




; gb=512-ga 


DUPVAL 


dS.d2 




; ga»gb«GG 


endm 









if &TYPEI ' seg* ) ** UNDEFINED* then 
seg 43 eg 

end if 



VUV2RGB2 FUNC EXPORT 



?S RECORD 8 

pixjnap DS.L 1 

V DS.L 1 
U DS.L 1 

V DS.L 1 
area DS.L 1 
width DS.L 1 
COl3 DS.L 1 

GJDR 

LS RECORD 0 , OECB 

iac DS.L 1 

width DS.L 1 

fend DS.L l 

count DS.L 1 

LSize EQU • 
ENDR 

aO - YO. al - Yl. a2 - U, a} - v, a4 - pmO. a5 - pml 
dC.fi - used. d7 - count 

link a6,#LS.LSiie ; inc. width, fend and rowend are loca 

moveio.l d4-d7/a3-a5,-<a7) ; store registers 

move.l PS.pixBiap(a6) , a4 ; pmO»piwnap 

move.l a4,a5 ; pml=praO 

move.l PS.Y(a6),aO ; YOaYc 

move.l aO,al ; Y1=Y0 

move.l PS.O(a6>,a2 ; U=Uc 

move.l PS.V(a6J,a3 ; v«Vc 

move.l PS. area (a6) , dl ; f endear ea 

lsl.l #2.d7 ; fend««2 

add.l a4,d7 ; £end+«pmO 

move.l d7, LS . fendla6) ; saw fend 

move.l PS. width < a6 ) f d5 ; width-width 

move.l d5.d7 ; count=width 



SUBSTITUTE SHEET (RULE m 
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asr . 1 
subq.l 
move . 1 
add.l 
add.l 
add. I 
move . 1 
move . 1 
lsl.l 
add. 1 
add.l 
suo.l 
move . 1 
9do UV2RG33 
FETCHY 
TETCHY 
move . w 
lsr.l 
and.w 
lsr.l 
and.w 
lsr.l 
and.w 
lsr.l 
and.w 
lsr.l 
and.w 
lsr. 1 
and.w 
move. 1 
or.l 
or. 1 
or. 1 
or. 1 
or. 1 
andi . 1 
one. s 
Qok MKRGB 
HKRCD 

dbf 
adda.l 
adda.l 
adda.l 
exg.l 
move. 1 
cmpa. 1 
blew 

movem. 1 

unlk 

rts 

Gover move.l 
clr.w 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

move. 1 

bra 



«l.d7 
*l.d7 

d7. ?S.vidth(a6i 

d5.d5 

dS.al 

d5,d5 

d5.LS.width(a6> 

PS.colsia6) ,d4 

#2,d4 

d4,a5 . 

d4.d4 

d5.d4 

d4,LS. inc (a6) 
1*2) + s <a3)- 
<a0)*,d0.dl,d2.d3 
(al)*.dC.d4,d5,d6 
•$3FFF,dO 

• 2,dl 
dO.dl 
*2,d2 
d0,d2 

• 2,d3 
d0.d3 

• 2,d4 
d0,d4 
«2,d5 
dO.dS 
42. d6 
d0\d6 
dl.dO 
d2,d0 
d3,d0 
d4.d0 
dS.dO 
dS.dO 

#SFFU0FF00,d0 
©over 

dl,d2,d3. (a4>«- 
d4.d5.d6. (a5) + 
d7 , 9do 

L5. incfa6) , a4 
LS.inc<a6) , a5 
LS. width (a6 ) ,aQ 
aO,al 

PS.width(a6) ,d7 
LS.fend(a6) . a4 
9do 

(a7)*,d4-d7/a3-a5 
a6 

d7, LS. count <a6) . 
d7 

dl,d0,d7 

d2,d0,d7 

d3,d0.d7 

d4.d0.d7 

d5.d0,d7 

d6,d0.d7 

LS. count (a6> ,d7 

8ok 



•cols-width bytes 



; count >>=1 
; count -si 
; save width 
; widch w =2 
; Yl**width 
; width* a2 
; save width 
; inc=cols 
; inc<«2 
; pml*»mc 
; cols»=2 
; inc now 2* 
; save inc 
; uv2rgb{*0>+. # V+*) 

add Ya to RGB values 
• add Yb to RGB values 
: dO=mask 
: dl 8(16) bits 

dl masked 

d2 8(16) bits 

d2 masked 

d3 8(16) bits 

d3 masked 

d4 8(16) bits 

d4 masked 

d5 9(16) bits 

dS masked 

d6 8(16) bits 

d6 masked 



; if overflow 
; save RGBa 
; save RGBb 
; while 
; pmO+sinc 
; pml*»inc 
r YO* -width 
; Yl<r->YO 
i count =vidth 

pmO<fend 

while 

restore registers 
remove locals 
return 
save count 
ANDsO 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 
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EMDFUNC 



if &TVPE( 'seg* )*'0NDEF2NED* then 





SAC 


&scg 




end if 




CRXY2Y 


TUNC 


EXPORT 


PS 


RZCORD 


8 


pixmap 


DS.L 


1 


Y 


DS.L 


1 


area 


DS.L 


X 


width 


DS.L 


1 


cola 


DS.L 


1 


• 


EKDR 




dO 


- WW, 


dl - vOvl, 



aO - pm, al - Y 

link 
mo vein. 1 

move . 1 

move . 1 

move. 1 

add.l 

move. 1 

move. 1 

sub.l 

move. 1 
ddol move.l 

add.l 
4do2 move.l 

eor.l 

move.w 

asr. w 

swap 

move.b 

ext .w 

lsl.w 

swap 

move. w 

asr .w 

swap 

move.b 

ext .v 

lsl.w 

move. 1 

move. 1 

cmpa. 1 

blt.s 

adda.l 

cmpa.l 

blt.s 

movent. 1 
unlk 
res 

* 

EMDFTOJC 



a€. 10 
d4-d7. 



■U7) 



- xor, d4 - width, d5 - inc. d6 - rowend, 

; no local variables 
; store registers 



PS.pixmap{a6) , aO 
PS.Y(a6> ,al 
PS. area (a6) ,d7 
a0,d7 

PS. width <a6) ,d4 
PS.cols<a6> ,d5 
d*.d5 

#$7F7F7F7F,d3 
a0.d6 
d4.d6 
UOW.dO 
d3.d0 
d0.d2 
#6,d2 
d2 

d0.d2 

■d2 

#2.d2 

dO 

dO.dl 
»6.dl 
dl 

dO.dl 
dl 

«2.dl 
dl. (al)+ 
d2, (all* 
d6,a0 
@do2 
d5,a0 
d7,a0 
9dol 

(a7)*,d4-d7 
a6 



pnupixnap 
Y=YC 

fend=area 
fend* 

widths b» width 

inc_b»cols 

incjb-»widthj& 

xor=S7F7P7P7F 

roweodapRi 

rowend* «swidth_b 

wwi'pn 

ww is signed 

d2»v2v3 

d2av2 (10 bits) 

d2»v2??- 

d2rrv2v3 

v3 extended 

d2=v2v3 (10 bics) 

d0»v0vl 

dlsvOvl 

dl*v0 (10 bics) 

dl»v0?? 

dlsvOvl 

vl extended 

dlrvOvl (10 bits) 

•Yadl 

•Y=d2 

rowend>pm 

while 

pm^vincjb 

f end>pra 

while 

restore registers- 
remove locals 
return 



if &TYPE ( ' seg * ) * * UNDEFINED ' 
seg &seg 



then 
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6 no i *. 








Y2CRZV 


"UNC 


EXPORT 








PXCORO 


3 






pixmap 


DS.L 


















heigh: 


DS.L 








width 


DS.L 








cols 


DS.L 








* 


ENDR 








cO- 


spare. 


dl - v43, d2 - v21. d3 - spare. d4 - widch. d5 - inc. d6 


- rounc d 


aO 

• 


- pm. al 


- Y 








link 


a6, #0 


; no local variables 




• 


mo vera. 1 


d4-d7, -(a7) 


; score registers 






move . 1 


PS.pixmap(a6) , aO 


; pm=pixjnap 






move . 1 


PS.Y(a6) . al 


: Y=YC 






move . 1 


PS. height (a6) , d" 


; long heighc 








* 1 . d7 


; neignt - = l 






move . * 


PS.width(a6i . d4 


; long widch 






move • — 


PS. cols (a6 i , d5 


; long incrcols 






SUD . 


d4.d5 


inc-swidth 






I sr . i 


•2.d4 


widch>>=2 (read 4 values i 






subq. 1 


*l.d4 


wid: h- = 1 




A/4 it 1 


.*nove . 1 


d4 , d6' 


counc =vidch 




(2 A/* J 


move . 1 


(al) *,d0 


■ d0sx4x3 






move . 1 


(al)*.dl 


• dl*x2xl 






move . 1 


#soiFFOirr,d2 


- d2»511 






move . 1 


d2,d3 


d3«511 






SUD. 1 


d0.d2 


unsigned d2 






,,,w i 

SUD. i 


dl,d3 


unsigned d3 






lav 1 

1ST . 1 


#2,d2 






1 Of 1 


*2,d3 








move • 1 ' 


d2,d0 








or. 1 


d3.d0 








andi . 1 


•S3FOO2F0O,d0 










9 over 


it no overflow 




(?o)c 


1 s 1 . w 


»8,d3 


d3*0210 






1 el ul 


• 8,(12 


d2s0430 






1 5 r • i 


«8.d3 


d3=0021 






i S I . 1 


•8.d2 


d2*4300 






or . a 


d3 . d2 


d2=4321 






move . * 


d2. (a0>* 


•prasd2 






dbf 


d6.9do2 ; 


while - i ! = - -counc 






adda . 1 


dS.aO 


pre* s inc_b 






dbf 


d7.edol 


while - 1 ! ^--height 






raovem. 1 


(a7)*.,d4-d7 


rescore registers 






unlk 


a6 


remove locals 






res 




return 




<?over 


clx.w 


dl i 


ANDsO 






FIXOV 


d2,d0,dl 


A overflow 






FIXOV 


d3.d0,dl 


B overflow 






bra. s 


9ok 







ENDFUNC 



macro 

GGG &V, &SP1 , &SP2 , &AV 
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x.ove . 1 


4V.4ST2 






Isl.i 


vd. tS?2 






cr.l 


4V.4S?2 


; SP2=1122 




-eve. 1 


4V.4SPV 


; SP1=C102 




swap 


4SP1 


; SP1=C201 




rrove . w 


£SP2. CSP1 


; SP1=0222 




swap 


4SP2 


; SP2 =2211 




rr.ove . w 


4SP2. 4V 


i V "W1A1 




move . 1 


4V.4AV 


. *piTl*V 




move . 1 


4SP1. 4AV 




* — * * — 


endm 








if 4 TYPE ( ' seg ' ) * ' UNDEFINTO' chen 








4 seg 






endif 






Y2GGG 


FUNC 


EXPORT 




PS 


RECORD 


8 






OS.L 


1 




Y 


OS.L 


1 




lines 


DS.L 


1 




width 


DS.L 


1 




cols 


OS.L 


1 




• 


ENDR 






dO 


- v. d4 - 


■ widen. d5 - inc. d6 - count. 


d7 - lines 


aO 

* 


- pm, al 


- Y 






link 


a6,»0 


no local variables 


• 


movent. 1 


d4-d7, -(a7) 


store registers 




move. 1 


PS.pixroap<a6) ,a0 


pntspixmap 




move. 1 


PS.Y(a6).al 


Y=YC 




move. 1 


PS . lines <a6) , d7 


long lines 




subq. 1 


U.d7 


lines-»l 




move. 1 


PS. width < a6 ) ,d4 


long width 




move. 1 


PS.cols(a6) ,d5 


inc*cols 




sub.l 


d4.d!S 


inc- -width 




lsl.l 


•2.d5 


inc (bytes) 




lsr-1 


42. d4 


width»=2 




subq. 1 


•l.d4 


width- »1 




move. 1 


d4 . d6 


count «width 


•?do2 


move . 1 


(al)*,dO 


d0sxlx2 (10 bits s 




move. 1 


(al>«-,dl 


dl»x3x4 (10 bits) 




move. 1 


•$02000200, d3 


d3*plus 




add.l 


d3.d0 . ; 


. d0sxlx2 (unsigned) 




add.l 


d3.dl ; 


dl=x3x4 (unsigned) 




lsr.1 


#2,d0 


d0-xlx2 (10.8 bits 




lsr.l 


#2.di 


dl =rx3x4 (10.8 bits 




move, w 


#$3PTF,d2 


d2=masx 




and. w 


d2,d0 


mask dO 




and. v 


d2.dl 


mask dl 




move. 1 


d0,d2' 






or. 1 


dl.d2 






andi. 1 


♦$FFO0FF00,d2 






bne.s 


Sever 


if no overflow 


Gok 


GGG 


d0.d2.d3, (aO)* 






GGG 


dl.d2.d3. U0> + 






dbf 


d6.9do2 


while -1! = — count 




adda.l 


dS.aO ; 


pm* s inc_b 




dbf 


d7.9dri 
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movem. 1 


Ia7>*.d4-d7' 




unlk 


*6 




res 




•over 


rir .w 


d3 




FZXOV 


oG. i2.d3 




FIXOV 


£l.d2.d3 




Sra . w 






E-NDFUNC 










• 


MXRGR2 


*K* &Vj, &AR( 




lsl. 1 


*8,&G 




or . I 


&B, &G 




move . 1 


&R, 48 




swap 


&B 




move . v 


&G, &B 




swap 


&G 




move . v 


tR 




andi . I 


*$FFFEFEFE, 4R 




and i . 1 






move . 1 


4R.4G 




add. 1 


4B , 4G 




lsr.1 


#1,4G 




move . X 


4B.4XX 




sub. 1 


4R.4JOC 




lsr . 1 






add!l 


43.4XX 




move. 1 


4R, ( 4ARG8 ) t 




move . 1 ■ 


4G, (4ARGB) 4 




move. 1 


&B. ( &ARGB ) * 




move. 1 


4B, (4ARGB) * 




add. 1 


&ROW. 4ARGB 




sub.l 


*16,4ARCB 




move . 1 


&R, (4ARGB)* 




move . 1 


4C. (&ARGB) ♦ 




move . 1 


&B, (4ARGB) - 




move . 1 


4B, (tARGB) + 




sub. 1 


&ROW, 4ARGB 




en din 






if 4 TYPE t ' seg ' ) * ' UNDEFINED * 




seg 


tseg 




end if 




YUV2RGB3 FUNC 
• 


EXPORT 


PS 


RECORD 


8 


pixmap 


DS.L 


1 


Y 


DS.L 


1 




DS.L 


1 


V 


DS.L 


1 




rs.L 





chen 



rescore registers 
remove locals 
re cum 
AN 3-0 

A overflow 
B overflew 



&ROW, &.XX 



C=C0C0 (12) 
GsGBGB i 12 i 
B=0R0R (12 J 
B*0R0R (211 
B=0RCB (2) 
C=GBGB (21) 
R=0RCB (1) 

1 bits for interpolation 
~i bits for interpolation 

C=RCB( 1) 

G*=RGB(2) 

G/*2 

XX=RGB<2) 
XX-aRGBU) 
XX/*2 
XX*sB 

•RGB**srgb (1) 
*RGB**argb "t 1. 5) 
•RCB**srgb '2) 
•RGB**ergo (2.5) 



•RC3**»rgb ID 
•RCB**argb (1.5) 
•RGB**=rgb (2) 
*RGB**=rgb (2.5) 



si irstiti itf swfft rm n f ?w 
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cols 



DS.L 
ZS . L 
ENDR 



Lb 

:rx 

width 

tend 

count 

row 

-5ize 



9do 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

EQU 

ENDR 



DECR 



aO - YO, dl - Yl. a2 - U, a3 
d0..6 - used, d7 - count 



link 
movem. 1 

move. 1 
move . 1 
move . 1 
move. 1 
move . I 
move . 1 
move . 1 
lsl.l 
add.l 
move. 1 
move. 1 
move. 1 
aar. 1 
subq. 1 
move. 1 
add.l 
add.! 
add.l 
move.l 
move. 1 
lsl.1 
move. 1 
add.l 
add.l 
add. 1 
add.: 
sub. 1 
sub. 1 
move . 1 
LJV2RGB3 

TETCHY 
TETCHY 

move.w 
lar.l 
and. v 

lar.l 
and. v 
lar.l 
and. w 

lar.l 
and. v 

lsr. 1 



a6. ULS. LSize 
d4-d7/a3-a5. - 



(a7) 



PS.pixmap<a6) , a4 
a4.a5 

PS.YU6),aO 
aO. al 

PS.U(a6) , a2 

PS.V(a6),a3 

PS.area<a6) ,d7 

#2.d7 

*4,d7 

d7,LS.fend(a6) 

PS. width ( a6 > ,d5 

d5.d7 

#l.d7 

*l.d7 

d7, PS. width (a6) 

dS.dS 

d5,al 

dS.dS 

d5.LS.width(a6> 
PS . cols <a6 ) ,d4 
»2.d4 

d4,LS. rov<a6) 

d4.a5 

d4.a5 

d4,d4 

d4.d4 

d5.d4 

d5,d4 

d4,LS.inc(a6) 
(a2>*. <a3)* 

(aO)*,dO,dl.d2.d3 
(al)*,d0,d4,d5,d6 

#$3FFP,dO 

#2,dl 

dO,dl 

•2.d2 

d0,d2 

#2,d3 

d0.d3 

#2,d4 

d0,d4 

*2,d5 



v, a4 - pmO. a5 - pml 

; inc. width, fend and rowend are loca 
; store registers 



pmO»pix«nap 

pmlapnO 

Y0=YC 

YlsYO 

U=UC 

V.VC 

fend=area 
fend«s2 
f end^epmO 
save fend 

widthwidth 

count*width 

count »«1 

count -»1 

save width 

width* =2 

Yl*«width 

width* =2 - 

save width 

inc-cola 

inc«s2 
•NEW save row 

pml*=inc 
•NEW pml ♦sine 

cols"=2 
•NEW cola«a2 

inc now 4 "cols -width bytes 
•NEW inc now 4 •cols-width bytes (wid 

save inc 

uv2rgb(*v>+. *V*+> 

add Ya to RGB values 
add Yb to RGB value a 

dOsnask 

dl 8(16) bits 

dl ma iked 

d2 8(16) bits 

d2 masked 

d3 8(16) bits 

d3 masked 

d4 8(16) bits 

d4 masked 

m$> bits 
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and . w 

lsr.1 
and.w 

xcve . 1 
:r. i 
zc . 1 
cr .1 
or.l 
or.l 
andi . 1 
bne.w 

MKRCB2 
MKRGB2 
dbf 

adda. 1 
adda. 1 
adda.1 
exg. 1 
move . i 
cmpa . 1 
blew 



dO.dS 
• 2.d6 
dO,d« 

dl.dO 
d2.d0 
dJ.dO 
d4.d0 
dS.dO 
d6.d0 

iSFFOOFFOO.dO 
©over 



d5 masked 

do 8(16) oi:s 

d6 masked 



; if overflow 



dl.d2.d3.a4, LS.row(a6) ,d0 
d4,d5,d6. a5. LS.row<a6> .dO 
d7 , 9do 

LS. inctafi) . a4 
LS. inc(a6) . a5 
LS.widch(a6) , aO 
aO.al 

?S. width ( a6 ) ,d7 
LS. Cend(a6) . a4 
0do 



movem . 1 


<a7> *,d4-d7/a3-a5 


unlk 


a6 


res 


d7, LS. count (a6) 


lover move.l 


clr .w 


d7 


FIXOV 


dl,d0.d7 


F1XOV 


d2,d0,d7 


FIXOV 


d3,d0.d7 


FIXOV 


d4.d0.d7 


FIXOV 


d5.d0.d7 


FIXOV 


d6,d0.d7 


move . 1 


LS . count ( a6 ) , d7 


bra 

• 




E3fDFUNC 




macro 


&AY , fcY, fcR. fcC. 68 


FETCH Y2 


move . 1 


&AY.&Y 


asr . w 


#2.&Y 


swap 


&Y 


asr .v 


• 2.&Y 


swap 


4Y 


add.l 


fcY.fcR 


add.l 


&Y.&G 


add.l 


iY.fcB 


• 

endm 




macro 




OV2RGB4 


iAU.iAV 


• 

move. w 


SiAU.d2 


and.w 


#S03FF,d2 


move. 1 


(a6.d2.w*8).d3 


move. 1 


d3.d6 


move. 1 


4(a6.d2.w*8).d5 


move . w 


tAV'.dl 



: •NEW save RGB a 
.-•NEW save RGBb 

while 

pmO*=inc 

pml*=inc 

Y0*=width 

Y1<->YC 

count =width 

pm0<f end 

while 

restore registers 
remove locals 
return 
save count • 
ANDsO 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



Y is -129 CO -127 

RED, G*t ( Y* 2V ♦ 512) for Red * (Y ♦ 
GREEN. Got (Y ♦ (512 - (60/16)) - V) 
BLUE, Get (Y ♦ (2U ♦ 512) for Blue * ( 



; BLUE. Get (20 * 512)/4 for Blue • (Y - 
!*Dup for second pair 

; GREEN, Get (512 - (6U/l6))/4 for Cree 
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move.w dl,d4 

asr.v *2,dl 

sub.v dl.dS ; GREEN . Gee (512 - f €U/ 16 > - VI /< !or 

move . w d5 , d2 

swap dS 

move.w d2,d5 

move.! d5,d2 ; oup tot second pair 

and.v *$03FF.d4 

move.l (a6.d4 .W8) ,d4 ; RED. Get (2V * 512) /4 for Red = (Y • 

move .1 d4 , dl 



endm 



HKRC32SUB FUNC 



EXPORT 



HKRGB2 
MKRGB2 
res 

ENDFUNC 

0V5RSUB FUNC 
» 

move. 1 
or.l 
or. 1 
or.l 
or.l 
or.l 
andi.l 
fane, s 
0ok rta 
0over move.l 
clr. w 
FIXOV - 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
move. 1 
bra 

ENDFUNC 

UV2RCB4SUB FUNC 

UV2RGB4 
res 

ENDFUNC 

FETCHY2SUB FUNC 

FETCHY2 
FETCHY2 
rts 



dl.d2.d3.a4.d7,d0 
d4,d5,d6.a5,d7,d0 



EXPORT 

dl.dO 
d2,d0 
d3.d9 
d4.d0 
dS.dO 
d6.d0 

•SFF00FF00,dC 
9 over 

d7, -<sp> 
d7 

dl.d0.d7 
d2.d0.d7 
d3.d0,d7 
d4.d0,d7 
d5.d0.d7 
d6.d0.d7 
(sp) *,d7 
9 oX 



EXPORT 
U2)+, (a3) + 

EXPORT 

(a0)*,d0.dl,d2,d3 
Ial)*.d0,d4,d5,d6 



•new save RGBa 
•NEW save RGBb 



if overflow 
save count 

AND»0 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
reseore coune 



uv2rgb<*U+*, »V**) 



add Ya eo RGB values 
add Yb no RGB values 



ENDFUNC 



if *TYPt' ' «eg* >**MHDEFIW£D* -.hen 
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seo 
er.di* 



&seg 



rune 



EXPORT 



? s 


?-Z C 0 ?S) 


"3 


Table 


DS. - 


1 




DS.L 


1 


Y 


DS. L 


1 


U 


DS. L 


1 




DS.L 


1 


area 


DS. L 


1 


width 


DS.L 


1 


cois 


DS.L 


1 




ENDR 




LS 


RECORD 


0 


inc 


DS.L 


1 


width 


DS.L 


1 


tend 


DS.L 


I 


count 


DS.L 


1 


row 


DS.L 


1 


LSize 


EQU 




• 


ENDR 






aO - YO 


al - 


* 


dO . . 6 - 


used* 



DECR 



Yl. a2 - U. 
d7 - count 



a3 



lin* a6,#LS.LSi2e 

mo vein. I d4-d7/a2-a5, -la7) 

move.l PS.pi»nap(a6> , a4 

move.l a4.a5 

move.l PS.Y<a6),aO 

move.l aO.al 

move.l PS.U(a6>,a2 

move.l PS.V<a6>,a3 

move.l PS . area (a6 ) . d7 

lsl.l #2,d7 

add.l a4,d7 

move.l d7, LS. fend(a6) 

move.l PS . width (a6) . dS 

move .1 d3 , d7 

asr.l U,d7 

subq.l *l.d7 

move.l d7 , PS . width t a6 \ 

add.l d5,d5 

add.l d5.al 

add.l d5.d3 

move.l d5, LS. width (a6) 

move.l PS. cola (a6) ,d4 

lsl.l *2.d4 

move .1 d4 , LS . row < a6 ) 

add.l d4.a5 

add.l d4.a5 

add.l d4.d4 

add.l d4,d4 

sub.l d5,d4 

sub.l d5.d4 

move.l d4, LS. inc (a6) 



v. a4 - proO, a3 - pml 



inc. width, fend and rowend are loca 
store registers 

pmOapixmap 
pml=pmO 
YO.Yc 
YlaYO 

VaVC 

fends area 
*end«s2 
fend^apmO 
save fend 
widthawidch 
count =width 
counc»sl 
count -» 1 
save width 

width* *2 

Yl*»widch 

widtii*-s2 

save width 

inc«cols 

inc<<=2 
•NEW save row 

pml* = inc 
•NEW pml ♦■inc 

cols B »2 
•NEW C0ls # o2 

inc now 4*cols-width bytes 
►NEW inc now 4-cols-width bytes (vid 

save i nc 



r.3\*9 . 1 
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move . 1 
move . 
move . 1 
W2RGB4 


a6. - < sp) 
LS.cow(a6) ,-d7 
?S.rable(a6* .ao - 
(a2)*, ta3>* 


; uv2rgb( *U— . 


FETCHV2 
? ETC HY 2 


taO) ♦.d0.dl.d2.c3 
:al)*.d0,d4.d5.do 


; add Ya to RGB vaiues 
; add Yb to RGB values 


move . 1 
or. 1 
or.l 
or . 1 
or.l 
or.l 
andi . 1 
bne . w 


dl.dO 
d2.d0 
d3.d0 
d4.d0 
dS.dO 
d6.d0 

*$F?0OFF0O,d0 
9over 


,* if overflow 


MXF.GB2 
HKRGB2 
move . 1 
move . 1 


dl,d2.d3.a4.d7,d0 
d4,d5.dS,a5,d7 ( dO 
( sp>*, a6 
( sp ) ♦ > d7 


; •new save RCBa 
; 'NEW save RGBb 


dbf 


d7 . ido 


: while 


adda . 1 
adda.l 
adda . 1 
exg. 1 
move. 1 
cmpa . 1 
bit. a 


LS . inc < a6 ) . a4 
LS. inc(a6) .a5 
LS. widen l a6 ) ,a0 
aO,«l 

PS. width (a6) ,d7 
LS. fend<a6) ,a4 
9 do 


; pmO-sinc 
; pml*= inc 
; YO*swidefc 

; Y1<->Y0 
; count width 
; pmO<fend 
; while 


mo vera. 1 

unlk 
rts 

move . 1 

clr.w 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

move . 1 

era 


{a7>*,d4-d7/a3-a5 
a6 

d7, LS. count taS) 
d7 

dl.d0,d7 

d2.d0,d7 

d3.d0,d7 

d4.d0.d7 

d5.d0,d7 

d6,d0.d7 

LS. count (a6) .d? 

9oK 


; restore registers 

; remove locals 

* return 

; save count 

; AND* 0 

; A overflow 
; B overflow 
; a overflow 
; B overflow 
; A overflow 
: B overflow 
; restore count 


ENDFUKC 






END 
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■ S Copyright 1993 KLICS Limited 
* All rignzs reserved. 

written ty: Adrian Levis 



Analyse CLUT setup and pick appropnace 
YUV->RCB converter /display driver. Create 
any tables necessary. 
*/ 

■include <QuickDrav.h> 
■include <Memory.h> 

•define Y_LEVELS 64 
=defir.a uV_LEVELS 15 

•define absv(v) ( t v KG?- ( vi : f v ) ) 
'define Newpoincer iptr , type , size ) \ 
saveZone=GecZone( : ; \ 
Set Zone i Syszemzone ( ) ) ; \ 
i: (nil==ipcr* itype)NevPtr (size) i ) ( v 
Set Zone ( Appl ic 2onel )> ; \ 
if (nilss (pcr= t typejNewPtr t size) : ) { \ 
SecZone<save2one> ; \ 
return! Memo ry£rror( ) ) ; \ 

) \ 

) \ 

Sec Zone < saveZone ) ; 

cypedef struct { 

cnar y, u, v; 
} YUV_CluC; 



unsigned char • 
CclourClutiCTabHandle clut ) 

ir.c size. y. u. v. r. g. b. i; 
unsigned cnar •table; 
YUY_C 1 u c • y uv.c lu t ; 

sizes ; -clue ) ->ccSize; 

-able* (unsigned char • ) New Pt r ( Y_ LEVELS • UV_ LEVELS * UV_ LET/ELS ) ; 
yuv.clucsl YUV_Clut *)NewPtr ( size's izeof (YUV.Cluc ) ) ; 

for i isO; i<=size; i**) ( 

r*< ccluc ) ->ctTable(i) ,rgb.red>>8> -128; 
g=( < •clut > ->ccTabl«til ,rgb.green>>8 > -128; 
b=( ( -clut ) ->ctTable(i] .rgb.blue»8) -128; 

yuv_cluc[ij .y* t306*r ♦ 601*g ♦ 117«b)»10; 
yuv cluclil.ua (512*r - 429»g - 83«bl>>10: 
yuvlcluc(il .V3 (-173T - 339*g ♦ 312'b>>>10; 

) 

for<ys-Y_LEVELS/2;y<Y_L£VEL£/2-l;y**> 
for l ua-(JV_ LEVELS/2 ;u<UV_LEVELS/2-l ; u** ) 
i or l vm -yv_LEVELS/2 ; v<UV_LEVELS/2 - 1 ; v»* > ( 

inc index. error, error 2. points. Y. U. V; 
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Ysy<<4; 
U = u < < 5 ; 
Vav<<5 ; 

ir.dexrO: 
error=131072; 
error2=131072; 
poincs=0; 

ior ( isO; i<=size: i**> { 
inc pts=0, errsO; 

if tyuv_cluc(i] .y>=Y && yuv_clut ( i] .y<Y*16) 
pcs**l; 

err*3absv{yuv_clut (il .y-Y) ; 

if (yuv.clut li J .u>»U && yuv_c lut I i J . u<U* 3 2 ) 
pcs**l; 

err*aabsv(yuv_clut [i] .u-U! ; 

if (yuv_clut [i] .v>=V && yuv_clut ( i] . v<V*3Z) 

pcs*=l; 
err*=ab3Vlyuv_clut [ i) .v-V); 

if (pc3>points It (pcsarpoincs && err<error»> { 
error=err; 
indexsi; 
poincs*pte; 

) 

) 

i = { (yfc0xlF)«8) I ( (u&0xP)«4) I (vtOxF) ; 
tablet ij * (unsigned char) index; 

) 

DisposePtrt (Ptr)yuv_clut ) ; 
return cable; . 



typed© f union ( 

long pixel; 

unsigned char cgb[4); 
• Pixel; 

unsigned long * 

ColourClut (CTabHandle clue) 

long sue. y. u* v, r, g, b, ro. go, bo.i; 
Pixel 'table; 

size* I *clut) ->ctSize: M 

table* (Pixel • JNewPcrtY.LEVELS'OV.LEVELS'UV.LEVELS^sxieof ( long) > ; 

forty- - Y_LEVELS/ 2 ; y <Y_LEVELS/ 2 - 1 ; y** ) 
f or (u»-UV_LEVELS/2 ; u<UV_LEVELS/2-l; u** ) 
for(vs-UV.LEVELS/2;v<UV_LEVELS/2-l;v**) { 

Pixel px; 

long base* dith; 

r a 32768L ♦ ( (y«9> ♦ 1436L # U «2 ) ; 

g • 32768L «- <(y«9) - 731L*u - 352L-V «2); 

b • 3276»L * (<y«9) ♦ 1815L»v «2); 

r 3 r<0?0:r>65534?63534:r; 
g s g<O?0:g>65534?65534:g; 
t=b<0?0 :b>65534??5534:b; 
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ro=rll3107 ; r»r/13107 ; 
go=gU3I07; g=g/13107 ; 
bO5b!13107; b=b/13107 : 

base=215- ( 35*r-6*g*b) ; 

dith=base- i ro>2621?36 : 0) - (gc>7863 76 : 0 ) - (bo>10484 '1:0) ; 
px. rgb(0| =dich-: = 215 7255 : dich; 

dithsbase- < ro>5242?35 : 0) - (go>10484?6 : 0 ) - (bo>262 171 ; 0 I .- 
px.rgbt 1) =dich==213?255:dith; 

dithrbase- (ro>7863?3£ :0) -Jgo>2621?6 :0) - 'bo>5242 7 1 : 0 ) ; 
px.rgb(2] sdich»»215?255:dich; 

dith=base- ( ro> 104 84 73 6 :0) - (go>5242?6 : 0 ) - <bo>7863 7 1 : 0 ) ; 
px.rgb[3]=dith=*215?255:dich; 

i- ( (y&0x3Fl «8> I ( (ufc0xT)<<4) I (v&OxF) ; 

cable(i) .pixeUpx. pixel; 

return (unsigned long*) table; 



cypedef struct ( 

long red. green, blue; 

) RGBError; 

OSErr Co lourC lut ( Pixel ••table) 

< 

long y, u, v. r, g. b, i; 
RGBError *err; 
THz saveZone; 

NevPoincert Table. Pixel*. Y_LEVELS*UV_ LEVELS # UV_ LEVELS' sizeof (long) ) ; /• 64k ta 
NewPoincerterr. RGBError*. Y_LEVELS • UV_ LEVELS # UV_L£VELS» si zeor (RGBError) ) ; 

for ( i = 0; i<4; i**) 

£ o r ( y a - y_LEVELS/ 2 ; y < Y.LEVELS/ 2 ; y ♦ ♦ ) 
tor I u = -UV_ LEVELS/ 2 : u<UV_LEVELS/2 ; u** > 
for (v= -UV_ LEVELS/ 2; v<UV_ LEVELS /2; v*<* ) f 

RGBColor src, dst; 

long index. in; 

indexst (y&0x3F)«8> I ( (ufc0xr>«4) I iv&OxF) ; 

r » 32768L ♦ (<y«9) * (1436L»u) «2>; 

g a 32768L ♦ ((y«9) - (73XL«u) - (352L*v) <<2); 

b = 32768L ♦ l<y«9> - U815L*v) «2>; 

if <i>0> ( 

r-serr C index) . red; 
g-serrt index) .green; 
b - «er r ( index ) .blue; 

) 

src.red*r<0?0:r>65534?65334:r; 
src. green»g<0?0:g>« 5534 765534 : g; 
src. blue=tx0?0:b>65534 765534 :b; 

' * r a b 1 «? i ( in-iex} . r?b t i)- 'unsigned rhsr 1 C<?I?r2ln*9Y '<rsrc i : 
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Index2Colcr< ( '-able) (index) . rg£(i! . idsc ) ; 
err ( index) . red=dat . red- arc . red; 
arr( index 1 .gre«n*dst . green- src. green; 
err ( index] .fclue=dst .blue-src . blue; 

Dispose?^ r t i Per J err i ; 
return ( r.oErr ! ; 



v/pedez struct ( 

short pel [2): 
) Pixl6; 

:ypedef struct ( 

unsigned char pel 14]; 
I ?ix8: 

*def ine YS 64 
♦define UVS 32 

OSErr Colour8(Pix8 ••table) 

long y, u, v. r, g, b, i; 
RCBError •err; 
THt aaveZone; 

NewPointerCtable.Pix«vyS # UVS-UVSMizeof (Pix8)>; /• 128k table •/ 
NewPoincer (err* RGBError* . YS-UVS'UVS* sizeof < RCBError) ) ; 

for (i=0; i<4; i**) 
f.or(y=-YS/2;y<YS/2;y-»-J 
for(u»-UVS/2;u<CJVS/2;u* + ) 
Cor (va-UVS/2; v<UVS/2;v*+) ( 

RGBColor src. dst; 

long index; 

index=(y«10) I ( (u40xlF»<<5) I (v&OxlF) ; 
r = 22768L * (<y«10> ♦ <1436l**u) 

g 8 32768L - < (y«10) • (731L'u> - l352L'v) «1) ; 
b = 32768L * <ty«10) ♦ <1815fv) <<1); 

if (i>0) ( 

r-*err(32768*index) . red; 
g-serr ( 327 68*index! .green; 
b-aeri [ 327 68+ index] .blue; 

) 

src.redsr<0?0:r>65534?€5534:r; 

src.green«g<0?0:g>65534?65534:g; 

src.blue«b<0?0:b>65534?65534:b; 

{-table) (3276B*index).pel(i) = <unaigned char jColor2Iudex<fc»rc> ; 
lndex2Co lor ( t 'table) (32768*index) .pelCil .tdst) ; 

errl32768+indexj . red»dst. red-src.red; 

err [32768* index ) . gr eenadat . green- a rc . green ; 

err 1 3 27 6 8* index) . blue*d»t . blue-src . blue ; 

J 

DisposePtr( (Ptr)err) ; 
return I no Err) ; 

) 



CI IDOT1TT TTC PUCCT mi M r *w 



WO 94/23385 



PCT/GB94/00677 



- 772 - 



Engineering : !<: icsCcce -.CompP 



OSErr CoiourU IPixlS ••taolei 




y. u. *>, 

•err : 
saveZone; 



NewPoir.ter ;":abie. PixlS*. YS*'JYS"JVS* sizeof (Pixl6) ) : /* 128k cable •/ 
NewPoincer lerr. RGBError* . YS* r JVS # UVS* sizeof ( RGBErrcr ) ) * 

!cr ( 1=0 ; i<2: i*-) 
:cr(y=-YS/2;y<YS/2;y) 
tcr tus-UVS/2 ;u<UVS/2;u**) 
:cr (v=-UVS/2 : v<UVS/2; v* + ) ( 

RCBColor src. dst: 

lor.g index; 

indexs (y<<10) I ( tui0xlF)<<5» I (v&OxlF) ; 

r a 32768L - I (y«10l ♦ (1436L*u) «1J; 

g = 32768L * ( (y«10) - (731L*u> - (352L*v) «l) : 

b = 32768L * ((y<<10» ♦ (1915L»v) «1) : 

if (i>0) ( 

r-=err 1 32 7 68* index I . red; 
g-=err [ 32768* index) .green; 
b-=err ( 32768* index) . blue; 



src. red=r<C?0:r>65534 765 534 : r; 
src. green«g<0?0:g>65534?6 5534: g; 
src.blueab<0?0:b>65534?65534:b; 

dsc.reda src . red&Oxf 900 ; 
dst . greens src.green&CxF800: 
dsc.blue* src .blue&0xF800: 



(•table) [3276 6*index] . pel [ i ) * (dst . rod»l) I (dsc . gre«n>>6 ) I (dsc .blue»U ) ; 

err (32768-index) . red=dst . red-src.red; 

err (32768-index) .green»dsc . green- src . green; 

err (32768*index) .blue=dst .blue-src.blue; 

) 

DisposePtr ( ( Per ) err J ; 

return moErr) ; « 



Bcolean 

GreyClut (CTabHandle clut) 



Boolean resulc=crue; 
int i, size; 



siie«ccluc) ->ccSize; 

for ( i=0; i<asize && result ;!♦♦) ( 



inc r,g,b; 



rs ( *cluc ) ->ccTable i i ) . rgb. red; 
g-CclutJ-^tTableiij .rgb. green; 
b= ( *clut ) ->ctT»ble ( i ] . rgb . blue ; 



results (r==g && g==b) ; 
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:urn result; 
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Copyright 1953 KLICS Limited 
All nants reserved. 

written by: Adrian Lewis 

• • • • • • . • . / 

Bics3.h: last bit read/write definitions 



buf.use define static variables 

buf.winit initialise vara for write 

buf.nnit initialise vars fcr read 

buf.set set current bit 

buf_get get current bit 

buf_winc increment write buffer 

buf_nnc increment read buffer 

buf.siie fullness of buffer in bytes 

buf.flush flush buffer 

User defined macro/ function buf .over must be defined in case of buffer over i la 

cypedef struct ( 

unsigned long *buf; 
union ( 

unsigned long mask; 
long bno; 
) index; 

unsigned long "per, data, size; 
) Buffer. *Buf; 

•define buf_winit Ibuf ) \ 

buf ->index.masks0x80000000; \ 
buf ->ptr*ibufi ->buf (0) ; \ 
buf->data*0; 

wdefine buf_rinit (buf ) \ 
buf -> index. bnoaO ; \ 
buf ->ptr=4buf ->buf (0) ; 

^define buf_set(buf> \ 

buf->data is buf -> index. mask; 

'define but.getlbuf) \ 

0 : = (bux->data k ; l«buf-> index. bno) > 

^define buf_winc (buf > V 

if (buf->index.mask==l) ( \ 
•buf ->ptrsbuf ->data; \ 
buf -xlata»0; \ 

buf -> index. mask»0x80000000; \ 
buf->ptr*+; \ 
) else buf -> index. mask »? 1; 

•define buf_rinc (buf ) \ 

if (buf -> index. bno l<0) { \ 
buf->datas*buf->ptr**; \ 
buf ->index. bno«31; \ 

); 

/• buf. size only valid after buf _f lush 
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■define 5ut_si2«ibuf ) \ 

fur.siqmed char •: but- >pcr- (unsigned char • ) ibv t ->buf [0 ] 

■define buf lush < buf J \ 

if t tut - >index. mask! s0x80000000) { \ 
buf ->data t =buf -> index, ma sic- 1; \ 
"bu£- >pcr=bur ->daca; \ 
buf->pcr*+; \ 

) 
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630C0 Bit buffer code (BicsP..M) 



Macros : 

buf.winir. tpcr . idaca , imask, ibuf 

buf_rinit &ptr. ibno. tbuf 

buf.sec idata.imask 

buf.gec &daca.&bno 

but. wine iptr. idata. tmask 

buf.rinc iptr . &daca, t index 

buf_flush &ptr, &daca. imask 



macro 
bur_winic 


&ptr,4data, fcmask,&bu£ 




move. 1 
roove. 1 
clr.l 


• $80000000, iunask 
ibuf, 4pcr 
idata 


; masks 100 
; pcr=r>uf 
; daca-0 


endm 






macro 
buf_rinit 


iptr, ibno, ibuf 




clr.b 
roove . 1' 


ibno 

tbuf . iptr 


; bno«0 
; pcr*buf 



endm 



macro 

buf.sec &data,&nask 

cr.l &mask. £>data ; daca !» mask 

endm 



macro 




buf_get 


&daca.&bno 


subq.b 


«l,&bno 


btsc 


&bno. &daca 


endm 




macro 



buf _winc &pcr,*data, imask 



lsr.1 «l,&inask 

bne.s 9 cone 

move.l &daca, i&ptr)* 

clr.l fcdaea 

move. 1 «*S?0000000. tmas* 



mask»*l 

if non-zero continue 

*ptr**=daca 

dataaO 

mask? 1 00 . . . 
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endm 



9conc 



nacro 
bui_rtnc 

cnrpi . b 
bge . 3 
swap 
move . w 
add.b 



endm 



ipcr. tda^ a. &tsno 

4l6.&bno 

9cont 

idata 

(&ptr»+.idata 
#16, &bno 



macro 
buf.f lush 

beq.s 
move. 1 

endm 



&ptr,&daca,&mas)c 

*$80000000, imask 
3cont 

&data. <&ptr)* 



data= - ptr** 
bno*«16 



mask-8000000? 

it buffer empty continue 

•pcr+**data 



WO 94/23385 



- 778 



Engineering: Ki ;cs Cede :Cctrp Pint : Backward 



• © Ccpyrigr.: 1 ?? 3 kl:cs Limited 
All rights reserved. 

/''rice en by: Adrian Levis 



Extra fasc Backvard\ convolver 

New wavelet coefrs : 3 5 11, 12 1. 11 

Optimized for speed: 
difn - False 
sre/dsc occave == 0 

V 

-defir.e BvdSO t addr 0 , dAG . dAH . d£H ) \ 
\r-*[ short *:addrO; \ 
dAC« -v; \ 

dAHs v; \ 
dBHs V<<1; \ 

•define BwdS 1 1 addr 1 , addr 0 . dAG . dAH , d£H ) \ 
v= - ( short •! addrl; \ 

dBH** V>>1; \ 

dAG*a v* l vs»v<< 1 ) ; \ 

dAH-s vlvs«sl) ; \ 

•t short * )addrO=dBH>>l; 

'define Bwd2 i addr 2 . dAG . dAH , dBG . dBH ) \ 
va«( short *)addr2; \ 

dBG- -v; \ 

dBH = v; \ 

dAH* = v+IVSsv<<1); \ 

dAG*» vtlv3«al) ; 

^define Bwd3 Iaddr3 . addr2 . addrl . dAG , dAH . dBG . dBH > \ 
vr« I shore * ) addr 3 ; \ 

dAH* a v; \ 
dAG* = v; \ 

dBG*= v* ( vssv<<l ) : \ 
dBH- s v.vs<<=1) ; \ 
•(short • )addrl« (dAH* I) >>2 ; \ 
• ishort • ) addr 2 s idAC*l ) >>2 ; 

•derine BwdO( addr 0. dAG. dAH. dSG.dBK) \ 
va» (short *)addr0; \ 
dAGs -v; \ 
dAH= v; \ 

dBH*a v*(vs»v<<l); \ 
dBG* a v*(vs<<»1); 

#define Bwdl (addrl. addr 0, addr 3. dAG. dAH. dBG. dBH) \ 
v=* (short M addrl; \ 
dBH*= v; \ 
dBG*= v; \ 

dAG* a v*(vsav<<l); \ 
dAH-» v* (vs<<*l> ; \ 
•(short •>addr3*(dBH*l)>>2; \ 
•(short •)addr0*(dBG*l)»2; 

»de i ir. * 2 wdE2 ? a dd r 2 . dAG . dAH . 1SH: v 
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%♦=•( short •iaddx2; \ 
dflHa vssvccl: \ 
dAH*s v.(vj3V<<l); \ 
dAG*» (vs<<al ) ; 

■define Bvd£3 i addr 3 . addr2 . addr 1 . dAG . gah , dBH ) \ 
(shore -;addr3; \ 
dAH*. v ; 

dAG* = v; \ 

dBH-a v* i vs=v« i ) : \ 

dBH- = v*ivs<<=l); \ 

■(short • )addrl»(dAH*l) >>2; \ 

Mshorc • )addr2=(dAG+l) >>2; \ 

•(shore • )addr3=dBH>>l; 

"define Bwd (base. end. inc) \ 
addrOabase: \ 
addr3=addr0-(inc>>2) ; \ 
addr23addr3- ( inc>>2) ; \ 
addrlsaddr2- ( inc>>2 ) ; V 
BwdSO ( addr 0. dAG, dAH. dBH) ; \ 
addr 1* sine; \ 

BwdSl ( addrl , addrO, dAG, dAH, dBH) ; \ 

addr2«#>* inc ; \ 

while (addr2<end) { \ 

8wd2(addr2,dAG.dAH,dBG,d3H) ; \ 

addr3*«inc; \ 

Bwd3 (addr 3 , addr 2 , addrl , dAG. dAH. dBG, dBH) ; \ 
addrO^sinc; \ 

BwdO ( addr 0 . dAG . dAH , dBG . dBH ) ; \ 
addr l+s inc; \ 

Bwd 1< addrl, addr 0, addr 3. dAG, dAH, dBG. dBH J ; \ 
addr 2 inc; \ 

) \ 

Bwd£2 ( addr2 , dAG , dAH , dBH ) ; \ 

addr3<*>sinc; \ 

Bwd£3 (addr 3 , addr 2 , addrl , dAG, dAH. dBH) ; 

-define BwdS0r2 ( addr 0, dAG, dAH, dBH ) \ 
vn*(snort •JaddrO; \ 
dAG= 0; \ 
dAHc v: \ 
dBHs v; \ 

•define BwdSlr2 (addrl , addrO . dAG, dAH. dBH) \ 
vs- (shore •) addrl; \ 
dBH*= v>>2; \ 
dAG+s v; \ 
dAH-* v«l: \ 
"(shore *)addrOsdBH; 

•define Bwd2r 2 (addr 2. dAG, dAH. dBG. dBH) \ 
vsM shore # )addr2; \ 
dBG- 0; \ 
dBHs v? \ 
dAH+» v; \ 
dAG* a v«l; 

IdeCine Bwd3r2 (addr 3. addr 2, addrl, dAG, dAH. dBC,dBH) \ 
vs*( short -)addr3; \ 
dAH*- 0; \ 
dAG*a V; \ 
dBG* a vr v 
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\iSH - t v<<l; \ 

• short • i addrl=dAH>>l. . 
•short • ; addr2«dAG>>l; 

■define 3vd0r2 I addrO. dAG. dAH. dBG. dflH) \ 
va • : shore ' t addrO; \ 
1AG a 0 ; \ 
dAH = v: \ 
dBH*= v: V 
dBG- = /<<!; 

-define Bvdlr2 ( addrl . addrO , addr3 . dAG. dAH. dSO . dBH) \ 
v=* t shore • i addrl; \ 
dBH* a 0; \ 
dBG* = V; \ 
dAG* = v; \ 
dAH - = v<<1; \ 
•(short * t addr3»dBH>>l; \ 
•(short •)addrO=dSG>>l; 

^define BvdE2r2 (addr2. dAG, dAH. dBH) \ 
vs" (short *iaddr2; \ 
dBH-. v: \ 
dAH* = v: \ 
dAG*» V<<1; 

-define Bwd£3r2 (addr3, addr2 , addrl, dAG, dAH. dBH) \ 
v-*t short *>addr3; \- 

dAH* = 0; \ 

dAG*= v: \ 

dBH- a v; \ 

dBH-* v«l; \ 

•(short •) addrl sdAH»l; \ 

•(short • > addr2sdAG»l; \ 

•(short *)addr3«dBH; 

*def ine Bwdr2 f base , end, inc ) \ 
addrO=base; V 
addr3=addr0- ( inc>>2) ; \ 
addr2saddr3- ( inc>>2» ; \ 
addrl =addr2 -( inc>>2) ; \ 
BwdS0r2(addr0.dAC.dAH,dBH>; \ 
addrl*=inc: \ 

BwdS lr 2 ( addr 1 . addr 0 » dAG . dAH * dBH ) ; \ 

addr2*3inc; \ 

while i addr 2<end) ( \ 

Bwd2r2taddr2.dAG.dAH.dBG.dBH); V 

addr 3+ sine; \ 

Bvo^r2(addr3, addr2. addrl. dAG. dAH. dBG, dBH) ; \ 
addr0+>inc; \ 

Bvd0r2(addr0.dAG.dAH,dBG.dBH>; \ 
addrl* =inc; \ 

Bwdlr2 (addxl, addrO, addr3.dAG,dAH ( dBG,dBH) ; \ 
addr2+=inc; \ 

) \ 

BwdE2r2(addr2.dAG.dAH.dBH); \ 
addrl *• inc.* \ 

Bwd£3 r2 ( addr3 . addr 2 . addr 1 , dAG . dAH . dBH ) ; 

•define BwdS0r3 ( addrO , dAG . dAH , dBH ) \ 
vs- (short *)addr0; \ 
dAG= 0; \ 
dAH= 0: * 
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<13H = */>>!; \ 

•define 3vdSlr3 ( addrl . addrO. d*G,dAH. dBH) \ 
*/=•; short •) addrl; \ 
d3H* = v>>>; \ 
dAG* = v; • 
dAH - - v; \ 

•(short * ) addrO=dBH<<l; 

•define Bwd2r3 ( addr 2 . dAC. dAH.dBG. dBH) \ 
vs»( short *)addr2; \ 
dBG= 0; \ 
d£H= 0; \ 
dAH* = v; \ 
dAG*« v; 

•define Bwd3r3 ( addr 3 . adclr2 , addrl. dAG . dAH , dSG, dBH) \ 
v=* (short *>addr3; \ 
dAH* s 0; \ 
dAG* = 0: \ 
dSG*a v: \ 
dBH- = v; \ 

• (short *)addrl=dAH; \ 
•(short •Jaddr2«dAG; 

'define Bwd0r3 (addrO , dAG, dAH. dBG* dBH) \ 
vs* (short •laddrO; \ 
dAG» 0; \ 
dAH« 0; \ 
dBH*- v; \ 
dBG* » v: 

f define Bwdlr3 (addrl . addrO , addr3. dAG, d\H. dBG, dBH) \ 
v=»( short •) addrl; \ 
dBH+o 0; \ 
dBG* = 0; \ 
dAG* = v; \ 
dAH-a v; \ 

M short Maddr3*dBH; \ 
•(short MaddxOadBG; 

^define Bwd£2 r 3 ( addr 2 . dAG * dAH . dBH ) \ 
v= • ( shore * ) addr 2 ; \ 
dBH= v»l; \ 
dAH*» v; \ 
ClAG*= v; 

^define Bwd£3r3 (addr 3 , addr 2 , addrl, dAG, dAH, dBH) \ 
vs*( short *)addr3; \ 
dAH*= 0; \ 
dAG* a 0; \ 
dBH-» v; \ 
dBH-« v; \ 

•(short •)addrl»dAH; \ 
•(short •)addr2»dAflj \ 
•(short •)addr3»dBH«l; 

♦define Bvdr3 <baae,end, inc) \ 
addrO-base; S 
addr3=addrO-(inc»2) ; \ 
addr2«addr3-(inc»2) ; \ 
addrl =addr2 -( inc>>2) ; \ 
BwdS0r3(addr0.dAG,dAH.dBH); \ 
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addrWcir.c; \ 

3wdSlr3taddrl.addrO.dAG.dAH.dBHi ; » 

addr2* = ir.c; \ 

while i addr 2 < end l { * 

Bwe2r3(addr2.dAG.dAH.dBG.dBH) ; * 

acdr3-«:nc; \ 

Bvc2r3 iaddrJ. addr2. addr 1 . dAG , dAH . dSC . dBH > ; \ 
addxO-^inc; \ 

Bvd0r3(addr0.c^G.dAH.dBG,dBH) ; \ 
addrl^sinc; \ 

Bwdlr 3 ( addr 1 . addrO . addr3 , dAG . dAH . dBG . dBH ) ; \ 
addr2*=inc; \ 

) \ 

BwdE2r2(addr2.dAG.dAH.dBH»; V 
addr3*sinc: \ 

BvdE3 r 3 ( addr 3 . addr 2 . addr 1 , dAG . dAH , dBH J ; 

extern void FASTBACXWARD ( char •data, long incl. long loop!, long inc2. char *«nd2) 
extern void HAA RBAC XWARD ( cha r -data, long incX. long lcopl. long inc2. long loop*) 
extern void HAART 0 PBWD Vc ha r 'data, long height, long width); 
/• extern void HAARXTOP3WD(char -data. long area);*/ 

void FasterBackvardtchar -data, long incl, long endl, long inc2. char *end2> 

register short v, vs. v3. dAG, dAH. dBG. dBH, inc; 
register char •addrO. *addrl. # addr2. *addr3. -end; 
char 'base; 

inc = incl : 

for ibasesdata; base<end2;base*»inc2) ( 
end»base*endl; 
Bwd< base. end. inc) ; 

) 

) 

extern void TOPBWD(char -data, char *dat. long site.l. long size.O); 

void TestTopBaclcwardl short * data, inc size(2).int cct_src> 

< 

int oct. area»sizefO] •size(l]<<l ; 
short width=size(0] <<1; 

char •eop»area*{char »)daca, * left swidth* (char *)data; 

tor (oct=oc;_src-l;oct>0;oct--) { 

long cinc«2<<oct, cinc4=cinc<<2 . 

rinc=size(0)«oct«-l. rinc4*rinc«2; /• col and row increments in t 

FASTBACKWARD ( (char •) data, rinc4 , area- (rinc<<l ) .cine. left) : 
FASTBACXWARD < (char *) data. cinc4 . width- (cinc«l ) .rinc. top) ; 

FasterBac*vard< ichar •)data,sizefO]«3.area-(size(01«2) .2, left) t 
FasterBackvard< (char •) data. 0, width- 4. size(0)«l. top) ;•/ 
TOPBWDMchar Mdata, (char • >data. sizetO] , sized) ) ; 

) 

void TestBackvardldata, size, oct.src > 

short 'data: 

int size(21. oct.src; 

int oct. area*size|0] •size(l)«l; 
short widthssize(0)«l; 

char •top=ares*(char *»da»:a. * l-f t*widrh* 'char Mdata: 
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tor (cc:=oct_src-l;cct>»0:cct--) { 

icr.q cinc=2<<cct. cinc4=cinc<<2 . 

nnc = sne[0J <<oct*l. rinc4=rinc<<2 ; /• col and row increments in c 

"asterSaclcvard( (char * idata. rinc* , area- ( rinc<< 1 ) .cine, lef t ) ; 
Faster Backward i ;cnar * ) cat a. cmc4 . width- (cinc<<! ) , rinc .top) ; 



void 3ac>cward3511 (data. size. oct_src) 

short •data; 

int size(2], cct_src; 

( 

int oct. areassize(01 •si2«(l)<<l; 

short width=size(0]<<l; 

char •top«area*lchar *)data. * left swidth* (char •Idata; 

for ( oct=oct_src- 1 ; oct>0 ; oct - - ) ( 

long cinc=2<<oct. cinc4=cinc<<2 . 

rinc=size [0] <<oct*l , rinc4srinc<<2; /* col and row increments in t 



BACK3511 ( (char * ) data » rinc 4 . area- ( rinc<<l ) . cine. left) ; 
BACK3511 ( (char • )data.canc4 , width- (cinc«l) , rinc. top) ; 

) 

BACKJ511V( (char * ) data, size {01«3. area- (size (0} «2> . 4, left) ; 
BACX3S11H( (char * Jdata, 8 , width-4 , size 10] «1 . top) ; 
TOPBWD((char •)data,(char • Jdata, size (1) .sixe[0J ) ; •/ 
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• 


680X0 3511 Backward code 




• 




3 




* 
* 


become 3 5 1 


1 






seg 


•klics- 






macro 








BwdStarcO 


& addr 0 . idAC . &dAH . &dBH 




move . w 


UaddrO) , idAH 


; dAH=M short */addrO 




move . w 


&dAH. &dAG 


; dAG=v 




neg .w 


4dAG 


; dAG= -dAG 




move . w 


idAH, tdBH 


; dBHsv 


• 


acd.w 


idBH.idBH 


; dBH-v<<! 




endm 








macro 








BwdScarti 


iaddrl, AaddrO. idAG.&dAH. &dBH 




move .w 


(iaddrl) ,d0 


; v«Mahort *)addrl 




move .w 


dO.dl 


; vs*v 




asr.w 


• l.dl 


; V3av>>l 




add.w 


dl. tdBH 


; dBH*« v»l 




add.w 


dO . 4dAG 


; dAG+ «v 




aub.w 


dO,&dAH 


; dAH-aV 




add.w 


dO.dO 


' V«sl 




add.w 


dO , &dAG 


dAG-«2v 




add.w 


dO.dO 


v<<sl 




sub.w 


dC&dAH 


dAH-s4v 




asr.w 


•l.&dBH 


dBH>>>i 




move . w 


&dBH. (fiaddrO) 


•(short •laddrOsdBH 




endm 








macro 






* 


BwdEven &addr2. &dAC,&dAH, &dBG. &dBH 




move. w 


[&addr2),d0 


v«» (short *>addr2 




move. w 


dO.&dBH 


dBH.v 




move . w 


d0.4dBG 


dBGsv 




neg. w 


&dBG 


dBGa-v 




add.w 


dO.&dAH 


dAHo.v 




add.w 


d0,4dAG 


dAG*av 




add.w 


dO,dO 


2v 




add.w 


dO.tdAH 


dAH*«v 




add.w 


d0,d0 


2v 


• 


add.w 


d0,4dAG 


dAH*«v 




endm 








nacre 
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3wdOdd 


iaddr 3 . iaddr 2 , iaddx 1 . &dAG . &dAH , &dfiC , &d£H 


move . v 


(&addr3 ) . dO 


; v=*:shorc # )addr3 


add. v 


dO.tdUH 


• dAH*rv 


add . w 


dO , idAG 


• dAG*=v 


add. w 


dC&dBC 


■ dBG*=v 


sub. w 


dO , idBH 


GBH-rv 


add. v 


dO.dO 


2v 


add. w 


dO , fcdBG 


dBC*=v 


add. w 


dO.dO 


4v 


sub. w 


dO , &dfiH 


dflH-=4v 


asr.w 


«2.&dAH 


dAH»=2 


move , w 


&dAH, (&addrl) 


•(short *)addxa=dAH 


asr . w 


<2.&dAG 


d\G»c2 


move .v 


idAG, (4addx2) ; 


•(short *)addr2»dAG 


endm 







macro 






3wd£nd2 


&addr2 , idAG, idAH, idDH 


move.w 


(taddr2) ,d0 


; v=* (short *Jaddr2 


add.w 


dO.fcdAH 


; dAH*»v 


add.w 


dO , frdAG 


; dAG+=v 


add.w 


dO, dO 


; 2v 


move.w 


dO , tdBH 


; dBH»2v 


add.w 


dO,&dAH 


; dAH*s2v 


add.w 


dO.dO 


; 4v 


add.w 


dO ,fc<UC 


; dAG*«4v 


endn 







macro 






BwdEnd3 


&addr3 , &addr2 , fcaddrl. &dAG, &dAH, tdBH " 


move.w 


(&addr3),d0 


; v«»l short # )addr3 


add.w 


dO.idAH 


; dAH+av 


add.w 


dO.&dAG 


■ dAG^av 


isl.w 


*3,d0 


■ 8v 


sub.w 


dO.&dBH 


■ dBH-*8v 


asr.w 


•2.&dAH 


• dAH»*2 


move . w 


&dAH, f&addrl) 


•(short * ) addrl=dAH 


asr.w 


«2.&dAG 


* dAG»*2 


move.w 


fcdAG* (4addr2) 


•(shore *)addr2adAG 


asr.w 


»l,&dBH 


dBH»>=l 


move . w 


tdBH. (iaddr3> 


•(short *)addr3=dBH 


endm' 







macro 






Bwd 


fcbase, tend, &inc 




movea . 1 


ftbase.aO ; addrOsbase 


move. 1 


fcinc.dO 


• dO sine 


asr. 1 


•2,d0 


d0«lnc»2 


movea . 1 


*0.a3 


addx3*addr0 


suba. 1 


dO, a 3 


addr3-> (inc»2 > 


movea . 1 


a3.*2 


addr2saddr3 


suba . 1 


d0,*2 


addr2-*(inc»2 ) 


movea . 1 


a2.al 


addrl»addr2 
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sufca . 1 


dO . al 






duui 1-11 AC > > i ) 


SwdSt ar cC 


aQ H4 d5 d*> 






awoicdt c J i door L . GAu , GLAn . dsn > 


adda L 








addrl*=inc 


3wdStar» 1 


afl eld *»H 






3wasc axe i { addr . , addxO . aAC , aAH , aBH ) 


aXd . 1 


£ inc * a2 






addx2 ♦ = inc 


BwdEven 


32.d4.d5.d6.d7 






owuLven ( aaari . cl-iu , qah . aoo . dbn i 


adda . 1 


i inc . a 5 






addr 3*= inc 


3wdOdd 


aj.a2.al.d4. d5 


d6 


A f 


BwdOdd ( addr 3 . addr 2 . addr 1 . dAG . dAH . dBC 


adda . 1 


& inc . aO 






addrO*«inc 


BwdEven 


aC. d6.d7.d4.d5 






BwdEven ( addr 0 , dBG , dSH . dAG . dAH ) 


adda. 1 


iincal 






addr 1 ♦ = inc 


BwdOdd 


al.a0,a3,d6,d7 


d4 


d5 


BwdOdd < addr 1 . addrO . addr 3 . dBG . dBH . dAG 


adda. 1 


&inc. a2 






addx2*=inc 


cmpa. 1 


a2 . 4 end 






addr 2 < end 


ogt .s 


9do 






while 


Bwd£nd2 


a2.d4,d5.d7 






Bwd£nd2 i addr 2 , dAG . dAH , dBH ) 


adda. 1 


& inc. a3 






addr3*»inc 


3wdEnd3 


a3,a2.al,d4,d5,d7 




Bwd£nd3 ( addr 3 . addr 2 , addr 1 . dAG , dAH . dB 



endm 



Bar k I 


5 1 - FUNC 


EXPORT 






?S 


RECORD 


8 






daca 


DS.L 


1 






inci 


DS.L 


1 






endl 


DS.L 


1 






inc 2 


DS.L 


1 






end2 


DS.L 


1 








END* 










link 


a6. #0 




; no local variables 




movem. 1 


d4-d7/a3-a5,-(a7) 




; store registers 




move. 1 


PS.inci(a6),d3 




; inc a inc 1 




move* . 1 


PS. data (a6) , aS 




; basesdata 


9do 


movea . 1 


a5. a4 




; end « base " 




adda , 1 


PS.endl(a$) , a4 




; end* x endl 




Bwd 


a5,a4,d3 




; Bwd (base, end, a nc J 




adda . 1 


PS.inc2(a6),a5 




; base^=inc2 




cmpa. 1 


PS. end2 (a6) ,a5 




; end2>bas« 


• 


blew 


9do 




; for 




movem. ; 


(a7)*,d4-d7/a3-a5 




; restore registers 




unik 


a6 




; remove locals 


• 


TZS 






; return 




ENDFUNC 










macro 








• 


BvdStartVO 


taddrO , fcdAC, tdAH, 6 dBH 






move. 1 


(iaddrO) f 4dAH 


dAH** 


(short *)addr0 




move . 1 


fcdAH.&dAG 


dAG.v 






neg.l 


&dAG 


dAG a 


-dAG 




move . 1 


&dAH. (dBH 


dBHcv 






add.l 


&dBH. 4dBH 


dBH=v<<l 



endni 



macro 

BwdScartVl taddrl . 4 addr 0 . &dAG . &dAH , A dBH 
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TOVe . 1 


( iaddrl i . dO 


•/=• (short *)addrl 


move . 1 


dO.di 


7S = V 


asr . 1 


» 1 . dl 


73=V>>1 


add . 1 


dl.&dBH 


d3H*s v > > 1 


add. 1 


dO . idAC 


dAG*sv 


sub. 1 


dO . idAK 


dAH-=v 


add. 1 


dO , dO 


V<<=1 


add. 1 


dO , &dAG 


dAG*=2v 


add. 1 


dO . dO 


•/<<-l 


sub. 1 


dO . idAH 


dAH- = 4v 


asr. 1 


# 1 , &dBH 


dBH>>sl 


add. w 


idBH.&dBH 


shift word back 


asr.w 


#l,&dBH 


oBH»sl 


move. 1 


&dfiH. l&dddrO) 


• t shore * ) addrO=dBH 


endm 






macro 






BwdEvenV 


& addr2 , idAC . idAH , 4dBG , tdBH 


move. 1 


<&addr2> ,d0 


* v=M short Maddr2 


move. i 


dO , &dfiH 


; dBHsv 


move. 1 


dO , &dBC 


; dBG»v 


neg. 1 


&dBC 


■ dBG.-v 


add.l 


dO . &dAH 


; dAH*«V 


add.l 


dO , SdAG 


; dAG*»v 


add.l 


dO.dO 


; 2v 


add.l 


dO,tdAH 


; dAH**v 


add.l 


dO.dO 


; 2v 


add.l 


dO . fcdAG 


; dAH-*v 



endm 



macro 
BwdOddV 

move . 1 

add. 1 
add.l 
add.l 
sub.l 
add.l 
add. I 
add.l 
sub.l 

asr. 1 
Isl.w 
asr.w 
move. 1 
asr. 1 
Isl.w 
asr.w 
move. 1 

endm 



&addr3 , &addr2 , iaddrl , idAG, idAH, idBG.^dBH 
<iaddr3).d0 ; v» # < short # )addr3 



dO . idAH 

dO, idAG 

dO.idBC 

dO.idBH 

dO,dO 

dO.idBC 

dO.dO 

dO,idBH 

#2,&dAH 
#2,idAH 
#2,idAH 
idAH, (iaddrl) 
#2, fcdAG 
#2, idAG 
#2,idAC 
idAG, (iaddr2) 



dAH*aV 
dAG*«v 
dBC*«v 
dBH-*v 
2v 

dBG^av 
4v 

dBH-a4v 
dAH>>=2 

shift word back 
dAH»s2 

M short Maddrl«dAH 
dAG»*2 

shift word back 
dAG»»2 

•(short • )addr2=dAG 



macro 
Bwd£ndV2 



&addr 2 , &dAG , idAH . idBH 

(iiddr2>.d0 : shrrt *)addr2 
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acc . 1 
add. * 
add . 1 
rr.ove . 1 
add. i 
add . 1 
add. I 



dO . &dAH 

dO.&dAC 

dO,dO 

dO.&dBH 

dO . idAK 

dO.dO 

dO . fcdAG 



dAH*=v 
dAC*=v 
2v 

d3Hs2v 

dAH*>2v 

4v 

dAG*=4v 



en dm 



macrc 
Bwd£ndV3 

move . 1 
add.l 
add. I 
lsl.l 
sub.l 
asr . 1 
.lsl.w 
asr .w 
move. 1 
asr . 1 
lsl.w 
asr .w 
move. 1 
asr. 1 
lsl.w 
asr .w 
add.l 
move. 1 



&addr3 . &addr2 , &addrl . 4dAG. &dAH. idJBH 



(&addr3) .dO 

dO.&dAH 

dO.&dAC 

• 3.d0 

dO , &dBK 

•2.&dAH 

#2.&dAH 

#2.&dAH 

&dAH. l&addrl) 

#2.&dAG 

#2.idAG 

#2,idAG 

&dAG. (iaddr2> 

♦l.tdBH* 

*l,&dBH 

»l,AdBH 

tdBH , fcdBH 

&dBH. (&addr3) 



v=*< short *>addr3 

dAH*«v 
dAG*»v 

8V 

dBH-=8v 
dAH>>=2 

shift word back 
dAK>>a2 

•(short *)addrl=dAH 
dAG>>»2 

shift word back 
dAG>>s2 

• ( short * ) addr 2 «dAC 
dBH»=l 

shift word back 

dAH>>»2 

dBH<<»l 

•( short *)addr3edBH 



ado 



endm 


macro 




BwdV 


&base , &end# &inc 


movea . 1 


&base,aO 


move . 1 


& inc . dO 


asr.l 


%2,d0 


movea . 1 


aO, a3 


suba. 1 


d0.a3 


movea . 1 


a3.a2 


suba . 1 


d0,a2 


movea . 1 


a2.al 


suba . 1 


dO.al 


BwdStartVO 


a0.d4.d3.d7 


adda . 1 


&inc*al 


BwdStartVl 


al.a0,d4.d5.d7 


adda. 1 


t inc, a2 


BwdEvenV 


a2.d4.d5.d6.d7 


adda. 1 


& inc, a 3 


BwdOddV 


a3.a2.al.d4.d5,d6,d7 


adda . 1 


iinc.aO 


BwdEvenV 


a0.d6.d7,d4.d5 


adda. 1 


&inc, al 


BwdOddV 


al.a0.a3,d6,d7,d4.d5 


adda. 1 


&inc.a2 


ctnpa * 1 


a2. «end 


bgt . s 


0do 


Bwd£ndV2 


a2.d4.d5.d7 


adii . 1 





addrO*base 

dOsinc 

d0*inc>>2 

addr 3= addr 0 

addr3-« t mc>>2) 

addr2aaddrl 

addr 2 - = ( inc>>2 1 

addr 1» addr 2 

addrl-* ( inc>>2> 

Bwdst art 0 ( addr 0 . dAG . dAH » dBH ) 

addr l^*inc 

BwdSt art 1< addr 1 . addrO . dAG , dAH , dBH ) 
addr2*=inc 

BvdEven I addr 2 , dAG , dAH , dBG . dBH ) 
addr 3*a inc . _ 

BwdOdd ( addr 3 . addr 2 , addrl , dAG . dAH , dBG 
addr 0* sine 

BvdEven I addr 0 , dBG , dBH . dAG * dAH ) 
addrl** inc 

BwdOdd < addrl . addr 0 , addr 3 . dBG , dBH , dAG 

addr2**inc 

addr2<end 

while 

BwdEnd2 ( addr2 . dAG . dAH , dBH) 

2ddr3- = ir.. 
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6vd£ndV3 



a3,a2.al,d4.d5.d7 



; BwdEr.d3 (addr3. adcr2. addrl.dAC.dAH.dB 



endm 
BackJSllV FUNC 



EXPORT 



?S 

data 

incl 
endl 
iac2 
end2 



RZCCRD 



DS. 
OS, 
DS, 
DS, 
DS. 



E2TDR 

link 
movem. I 



d4-d7/a3-a5. - <a7l 



no local variables 
score registers 



move . 1 


PS.incl(a6) .d3 


; inc=incl 


movea . 1 


PS.data(a6) ,a5 


; base=daca 


3 do movea. 1 


a5,a4 


; endsbase 


adda.l 


PS.endl(a6>,a4 


; end+ =endl 


BwdV 


a5,a4,d3 


; Bwdl base, end. inc) 


adda.l 


PS.inc2U6> ,a5 


; base**inc2 


cmpa. 1 


PS.end2(a6) ,a5 


; end2>base 


blew 


Qdo 


; for 


movem. 1 


<a7)*,d4-d"?/a3-a5 ; restore registers 


unlk 


a6 


; remove locals 


rts 




; return 


ENDFUNC 






macro 






BwdStartH 

• 


&addrR,&A,6C 




move. 1 


(iaddrR)«-,fcA 


• lHlG»Mlong *)addrR 


move. 1 


fcA.dO 


■ A»1H1C, dO«lHlG 


move. 1 


&A.4C 


- AslHlG. dO.lHlG. C=1H1C 


add.w 




- A»1H1G. dO«lH2G, C=1H1G 


add.w 


dO.fcA ; A-1H3G. dO=lH2C. C=1H1G 


add.w 


&A.dO 


A=1H3G. dO=lH5G, C=1H1G 


swap 


*A 


A-3GH1, dO.lHSG. C1H1G 


sub.l 


dQ, LA 


• A-AAAA, dO»lH5G. C=1H1G 


endn 






macro 






BwdCycleH 

• 


aaddrR. taddrW. tA. fcB. tC 


move. 1 


(&addrR)*, tB 


IHIG-Mlong •JaddrR 


move. 1 


&B,dO 


• B.LH1G. dO=lHlG 


add.l 


dO.dO 


■ BslHlG. dO*2H2G 


move. 1 


dO,dl 


• B-1H1G, dO«2H2G. dl=2H2G 


add.l 


&B,dO 


B*1H1G, dO*3H3fc, dl»2H2C 


add.l 


dO,dl 


■ BclHlG. dO»3H3G. dl=5H5G 


move. 1 


&B,d2 


B-1H1G, dO»3H3G, dl»5H3G, 


move. w 


dl.d2 


- B«1H1G, dO-3H3C, dl«5H5C. 


move. w 


&B,dl 


BalHIC, dO*3H3G, dl*5HlC, 


move. w 


dO.tB 


BalH3G* dO»3H3G, dl=5HlG, 


move. w 


dl.dO 


B.1H3G, dOOHlG. dl»5HlG, 


swap 


&B 


B=3C1H, dO«3HlC, dl«5HlC, 


swap 


dO 


B»3G1H. dO=lG3H. dlaSHlG, 



d2slH!G 
d2-lH5G 
d2=lH5G 
d2»lHSG 
d2=lH5G 
d2»lHSG 
d2*lH5C 
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sub. i 
add. 1 
add. 1 



d2. &B 
dO. kA 
dl.&A 



B=3GlH-iH5G 

A«>UH3G 

A*o5GlH 



asr.w *2.iA 

move . w &A. iC 

asr. : *2. IA 

move . 1 iC. I iaddrW) ♦ 

move . • &A. £C 

en dm 



A0>>=2 

C complete 

Al>>*2 

• ( long • ) addrW=DD 
C=A1XX 



macro 






BwdEndH 


i addrR. iaddrW. iA. &B. &C 


move . 1 


UaddrR>*,dO 


lHlG**ilong •) addrR 


move . w 


d0.d2 


■ d2alG 


lsl.v 


i2. &2 


d2=4G 


neg.w 


d2 


• d2=-4G 


swap 


dO 


- dOslGlH 


add.w 


d0,d2 


d2*-lH 


move . 1 


dO.dl 


dO*lClH, dlslClH 


add.w 


dO.dl 


dO=lGlH. dl=lG2H 


add.w 


dl.dO 


dO=lG3H, dl=lG2H 


add.w 


dO.dl 


• dO=lC3H, dlslGSH 


swap 


dl 


dO«lG3H. dl=5HlG 


add.l 


dO.&A 


A~*1G3H 


add.l 


dl.kX 


A-.5H1G 


asr.w 


♦ 2.4A 


AI>>*2 


move . w 


&A.&C 


C complete 


asr . 1 


«2.4A 


• A0»*2 


move. 1 


fcC. (fcaddrVM ♦ 


•(long *)addrWsC 


move . w 


d2 f &A 


A.D1D2 


move . 1 


(fcaddrvh* 


• i long • ) addr*f»A 



endm 



macro 
BwdH 

movea . 1 
movea . 1 
BwdStartH 
BwdCycleH 
BwdCycleH 
cmpa . 1 
bgt.s 
BwdEndH 



&base. tend, frinc 

&base.aO 

aO.al 

aC.d3,d3 

a0.al.d3.d4.d5 

a0.al.d4,d3.d5 

aO . *end 

9do 

a0,al.d3,d4.d5 



addrR* base 

addrW= addrR 

BwdSt art t addrR. A. DO ) 

BwdCycle t addrR. addrw, a. B, C > 

BwdCycle ( addrR. addrW. B. A. C) 

addr2<end 

while 

BwdEnd ( addrR. addrW. A. B. DDI 



endm 
Bac)c351iH FUNC 



PS 

data 

incl 
endl 
inc2 
end2 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

OS.L 

ENDR 



EXPORT 
8 



1 in* 



a*, an 



no lo^a 1 variables 
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rroveni. X 


d4 -d*7 /a3-a5 . - (a"? ) 


; score registers 


move . i 


PS.mc::a6) .d3 


; ir*c = inci 


movea . 1 


PS .data (46 ) , aS 


; base=daca 


movea . 1 


a5. a4 


; end»base 


adda . » 


PS endl ( afi ) a4 


end*sendl 


9wdH 


a5.a4.d3 


; Bwd( base* end. inc) 


adda. i 


?S.inc2(aS) ,a5 


; baseline 2 


cntpa . 1 


PS.end2 (a6J ,a5 


; end2>base 


blew 


@do 


; for 


movem. 1 


(a7>*,d4-d7/a3-a5 


; restore registers 


unlk 


a6 


; remove locals 


res 




; return 


ZNDFUMC 






ZND 
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■© Copyright 1993 KLICS Limited 
All rignts reserved. 

written by: Adrian Lewis 
••••••••••••••/ 



Full still/video Jtnowles- Lewis Image KlicsEncodc System utilising KVS propert: 
ar.a cielta-tree coding 

Recoded and re- rat ionalised (Stand alone version) 



■ / 



• include <P ixMath . h> 
•include *Bits3.h* 

* include *Klics . h* 
•include -KlicsHeader. h* 
•include "KlicsEncode . h* 



•include <Math.h> 

If bool true the negate value */ 
•define negif (bool. value) ( (bool )?- (value) : (value) ) 
•define aba (value) negif (value<0, value) 

extern void Haar Forward ( ) ; 
extern void Daub4Porward( ) ; 

/• use the bit level file macros (Bics2.h) 
buf _use; */ 

/• Huffman encode a block •/ 
fdefine Huf fEncLevt lev.buf ) \ 

Huff Encode* lev(O) , buf ) ; \ 

Huf f Encode (lev CI] ,buf ) ; \ 

Huf f Encode* lev(2) .buf ); \ 

Huf f Encode (levC 3) ,buf ) ; 

/* Fixed length encode block of integers */ 
■define lnt£ncLev( lev, lpf_bics , buf ) \ 

IntEncode<lev(0].lpf_bits.buf ); \ 

Inc Encode* lev (1) , lpf.bics, buf ); \ 

Inc Encode (lev(2 J , Ipf.bits . buf ) ; \ 

Int Encode ( lev(3] , lpf.bits, buf ) ; 

/• Define write a zero */ 
•define TokenO \ 
buf _v inc (buf ) ; 

/• Define write a one •/ 
•define Tokeni \ 

buf. sec (buf) ; buf.winc(buf ) ; 

/* write block for data and update memory 

•define DoX f er ( addr, pro, lev. dst. mode. oct.nmcde. buf ) \ 

Huf fEncLevUev.buf) ; \ 

PutDaca (addr. pro, dst ) ; \ 

mode ( oc t J » oc t * » 0 ?H_STOP : mode ; 

TuncTion Mam*: Ousn^ize 
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description: H.261 style quantizer 
Arguments: new. old - image blocks 

pro. lev - returned values 

q - quantizing divisor 
Returns: lev is all zero, quantized data (pro) & level (lev) 



acclean Quantizer int new(4). int old(4). inc pro(4), int lev(4). shore q) 

int blk, haif_q=(l<<q)-i>>l; 

for (blk=0;blk<4 ;blk**> ( 

mt datasnewtblk] -oldfblkj . 

mag_levelaabs(data) »>q; 

mag_level=raag_ievel>13 57135 :mag_level; 
lev [blk] anegiz idata<0 , mag.level) ; 

pro (blk) =old[blk) i-negif (data<0, ( mag_ level «q )♦ (mag. level ! sO?half_q: 0) ) ; 

t 

return(pro(0]=sO && pro( 1] ==0 && pro(2) ==0 pro(3]»-0); 

) 

void QuantizeLPFfint new {4], inc pro (4 hint lev (4 J. short q) 

int blk, hal£.qa(l«v|)-l»l; 

fcr(blk»0:blk<4;blk**) ( 
int data anew (blk) , 

mag_level*abs(data)>>q; 

lev(blk)megif (daca<0.mag_level) ; 
pro [blk J = ( lev [bUcJ «q) thalf _q; 

) 

) 

/• Function Name: GuessQuancize 

* Description:, Estimate threshold quantiser value 

* Arguments: new, old - image blocks 

q - q weighting factor 

* Returns: estimated q_consc 
v 

float GuessQuantizednt nev(4),ini: old(4],floac q) ■ 

( 

inc blk; 

float qz_max=0.0: 

for (blk=0 ; blk<4 ; blk*-* ) ( 

int i. data*abs<nev(blkJ-old£blk1 ) ; 
float qt; 

for ( i=0;datal *0/i*+) data>>=l; 

if (i>0) i«: 

qt»(< (3«i)-l)»l)/Q; 

qt.maxsqt w max>qt ?qt_pa* : qt ; 

) 

retum(qt _max) ; 

) 

/* Function Name: Int Encode 

* Description: Write a integer to bit file 

* AriwLuencs : lav - integer to v/z.ce new signed 
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bics - no of bics 

•/ 

void ir.c Encode ( inc lev. m: rncs.Buf buf) 
( 

Old version 
ir.c : ; 

fori i=bics-l; i> = 0; i--t { 

if I Levi t 1 << l » * buf .sec ( buf ) ; 
buf _vinc I buf ) ; 

} 

*/ 

/• New version 

inc i, mag sabs ( lev) ; 
Boolean signs lev<0; 

if (l<<bics-l <= mag) mag= ( l<<bics - 1) - 1; 
if (sign) buf _sec Ibuf ] ; 
buf _wmc (buf ) ; 

for ( i*l<<bics-2; i! =0; i>>»l ) ( 
i f ( mag& i ) buf .set ( bu t ) ; 
buf wine (buf ) ; 

>•/ 

/• Hardware compatable version: sign mag ( lsb->msb) •/ 
inc i. mag sabs ( lev) ; 

Boolean sign»lev<0; 

if (l<<bics-l <= mag) mags ( l<<bits- 1 > - 1 : 
if (sign) buf _sec (buf ) ; 
buf .wine (buf ) ; 

for (ial; i!al«bits-l; i«rl) { 
if (magfci) buf.se c (buf ) ; 
buf.wincfbuf ) ; 

) 

) 

/* Funcc ion" Name: KuffEncodeSA 

* Descripcion: Wrice a Huffman coded integer co bit file 

* Arguments: lev - integer value 
Returns: no of bica used 



void Huf f Encode ( inc lev, Buf buf) 

inc level^abst lev) ; 

if (level>l) buf.sec Ibuf i ; 
buf. vine (buf ) : 

if(level>2 tt level*=l) buf.set (buf ) ; 
buf .wine (buf ) ; 
if ( level i=0) { 

if (lev<0) buf .see (buf); 

buf. wine (buf ) ; 

if (level>2) ( 
int i; 

for (i»3 ; i<level; i**» ( 
buf .wine ( buf ! ; 

) 

buf.sec (buf ) ; 
buf. wine (buf) ; 
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)•/ 

New version */ 
int level*abs i lev) . i; 

if (level 1=0) buf _set (buf ) ; 
fcuf.winctbui » : 
if Uevel:=0) < 

i£ (lev<0) buf.set (buf ) ; 
buf _winc (buf ) ; 
if ( level <8) ( 

while <l<level--> 

buf .vine t buf ) ; 
buf_set (buf 1 ; 
buf_winc(buf } ; 
) else ( 

for ( i=0; i<7; i**> 

buf. wine (buf J ; 
level-38; 

fori i«l<<6; i! *0; i»»l) ( 

if (levelii) buf_set(buf ) ; 
buf.winc (buf ) ; 

) 

} 

) 

Function Name: KlicsEChannel 
Description: Encode a channel of image 
Arguments: sre - source channel memory 

dst * destination memory (and old for videos) 
octs. size - octaves of decomposition and image dimensions 
normals - HVS weighted normals 

lpfjbits - no of bits for LPP integer (image coding only) 

/ 

void KlicsEnc*( short *src, short -dst.int octs, int siz"e[21.inc chreshfS], int ea 

int occ. mask. x. y, sub. tmp, step-2<<octs, blk[4], mode{4}, nz, no. base, 
int addrC4). new(4J. old[4], pro[4], lev{4), zero(a) =(0, 0. 0, 0> ; 
Boolean nzf lag, noflag. origin; . , 

int bitmask»-l<<kle->sec£i.preci3ion-kle->f rmh.quantizer [0 ] -l ; 
Buf buf*tkle->buf ; 

ror(y*0;y<3ize(l) ;y*=step) 
for tx=0: x<size(0) ;x*=9tep> 
tor [ 3ub=0; sutx4 ; 3UD++ ) ( 
mode I oct soct s - 1 J =*baaejnode ; 
if (sub«»0) mode{oct=octs-11 I- M.LPP; 
mask»2<<oct; 
do ( 

GetAddr ( addr , x. y , sub, oct , size, mask) ; 
9witch(mode(oct] ) ( 
case M.VOZO: 

GetDatat addr.old.dat) ; 
if (Blklero(old) ) mode (oct )*M_STOP; 
else ( DoZerotaddr. dst. mode, oct); ) 
break; 
case M.5ENDIK.STILL: 

GetDatat addr, new, arc) ; 

nzsDeoide(new) ; nzf lag=nz<=thresh [octs -oct ] ; 

if (nzf lag II Quantize (new. zero. pro. lev. kle->fmh. Quantizer [octs -oct ] ) 
GetDat s ( »ddr , old. dst ) ; 



( 
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it (BUZeroiold)) ( 
TokenO; 

mode (oct ] =H_STOP; 
else ( 

ToXenl; Tojcenl: 

DoZerot addr, dst. mode, occ) ; 

• ei.se ( 

Tokenl; TokenO: 

DoX t e r ( addr . pro . lev . dst . mode , occ. M.SEND i H.ST ILL. buf 1 ; 

break: 
case M.SEND: 

GecDatal addr. new, arc) ; 
GetData ( addr. old.dst ) ; 

nz=Decideinev) : nzclag=nz<»thresh(occs-oct J ; 

if {BlkZero(old) ) { 

if (nsflag II Quant ize( new, zero, pro. lev, kle->f rmh. quantizer [oct s-o 

TokenO ; 

mode (occ ) =M_STOP; 
) else ( 

Tokenl : TokenO; 

DoXfer (addr.pro, lev, dst. mode. occ. M_SQJDIM_STILL. buf ) : 

) 

) else < 

inc oz=Decide(old) . no«DecideDelta (new. old) ; 

Boolean motion* (nz«-oz) »occ <= no; /• motion detection •/ 

no=D«cideDelta(new.old) ; nof lag-no-- -compare (oct s -oct ] ; 
originsnz<*no; . m r t 

if (Cnoflag II motion) kk snzflag) ( /* was Inoflag kk !nz£l 
if (Quantize(new,origin?zero:old.pro. lev, kle->frmb. quantizer [o 
Tokenl; Tokenl t TokenO; 
DoZero ; addr . dst . mode . oct ) ; 
) else ( 

if (origin) ( 

Tokenl; TokenO; 

Doxf er ( addr , pro , lev. dst . mode . oct , M.SEND I M_STILL, buf ) ; 
} else ( 

Tokenl; Tokenl; Tokenl; 

DoXferladdr.pro, lev. dst .node. oct. M_SEND. buf ) ; 

) 

) 

1 * 5 * if ((motion n origini kk nzflag) < /• was origin kk nzfla 
Tokenl: Tokenl; TokenO; 
DoZero I addr . dst , mode . oct ) : 
) else < 
TokenO ; 

mode (oct) =M_STOP; 

) 

) 

) 

break; 
case M.ST ILL: 

GetDaca ( addr , new . src ) ; 

nz»Decide(new> ; nzf lag=nz<3thresh{occs-oct I ; 

if (nzflag II Ouantizelnew, zero, pro. lev. kle->frmh. quantizer (oct s- oct] ) 
TokenO: 

mode [oct ] =H_STOP; 
) else ( 
Tokenl ; 

DcXf ar lacdi . src . lev. is: , node . etc . M.rrriL. buf : ; 
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) 

break; 
case M_L?FIM_STI11: 

Get Data i addr. new, srci ; 

Quant izeLPFt new. pro, lev. kle->f rmh .quant i2er(0 ; ) ; 
VerifyDatat lcv(0| , bitmask, tmpl ; 
Veri fyDaca ( levf I ] , bitmask. cmp) ; 
verifyData ( lev [2 ) , bitmask. cmp) ; 
VerifyData-: levf 31 . oitmasx. cmpi : 

IntEncLev* lev, kle->aeqh. precision- kle->f rmh. quant i2er(0) , buf ) ; 
?uc Data ( addr, pro, dst) .- 
nvcde{OCt)sM_QUI?; 
break; 
cast M_LPPIM_SEND: 

GetData (addr ,nev. arc} ; 
Get Data (addr, old, dst ) ; 

no=DecideDelta (new, old) ; no£lag*no<=compare(octs-oct } ; 
if (noflagj ( 

TokenO ; 
) else ( 

Tokenl ; 

Quantize (new, old, pro, lev, kle->fnnh. quantizer (0] ) ; . 
Huf f EncLev ( lev , buf ) ; 
PutData(addr.prcdst) ; 

) 

mode(oct]=M_0UIT; 
break; 

) 

swi tch( mode [oct] ) ( 

case M_STOP: * 

StopCounters (mode, oct , mask, blk, x,y, occs) ; 

break ; 
case M_QUIT: 

break; 
default : 

DownCouncers (mode, oct , mask, blk) ; 
break; 

• ) 

) while (mode [oct ] !=M_oaiT) ; 
) 

} 

void KlicsEncUV( short # src. short 'dst.int oct s. int size (2], int thresh[5J, int c 

( 

int oct. mask, x, y, X. Y. sub, tmp, atsps4«octs, blk[4], modef41, nz, no 
int addr(4], nev[4], old[4J. pro(4). lev(4], zero(4 ) s O, 0, 0, 0 ) ; 
Boolean nzflag, noflag, origin; 

int bi tmasks-l<<kle->seqh. precision- kle->frmh. quantizer [0) -1; 
Buf buf r&kle->buf ; 

for(Y*0;V<size(l] ;Y*«step) 

for (X*0;X<size(0] ;X*=stepi 

for (y=Y;y<size[l] && y<Y*step;y*»3tep»l ) 

for(x»X;x<size[01 && x<X*atep;x*=st«p»l) 

for (subs 0; sub<4 ; sub** ) ( 

mode ( oct soct s - 1 1 abase joode ; 

if (sub**0) mode(oct»octs-l) Is M_LPF; 

mask=2<<oct; 

do ( 

Ge t Addr (addr, x,y. sub, oct, size, mask) ; 
swi cch (modo( oct ] ) ( 
case M.VOID: 

GetData (addr. old. dst) ; 
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if (BUZerotoldn modeiocr ) =M_STCP: 
else ( DoZerotaddr^cisc.mcde.occ : ; ) 
break: 
case M.SDJDIH.STILL: 

GecDaca I addr. new. src » .* 

nz=Oecide(new) ; nzf lag=nz<=chresh(occs-oct I : 

:f »nz:iag it Quant izei new. zero. pro, lev, kle- > cr:^h . quanc i zer (octs-occ) > 
GetDaca ( addr . old. dst ) ; 
it (Bixzerooid) ) { 
TokenO; 

modefoct ) »M_STOP; 
) else { 

Token 1; Tokenl; 
DoZero(addr, dst , mode, oct ; ; 

) 

) else ( 

Tokenl; TokenO; 

DoXfer ( addr . pro. lev . ds; . mode . ozz . M_SENDI M_S?!LL. bui ) ; 

) 

break: 
case M_SEND: 

GecDatai addr, new, arc) ; 
CetDataiaddr.old.dsc ) ; 

r.z 3 Decide inewi ; nz£lag=nz<sthresh(octs-oct ) ; 
if (BlkZero<old> ) ( 

if inzflag It Qua/it ize inew, zero, pro, lev. kle->£ rinh.quaritAxer [octs-o 

TokenO ; 

modelOCtlsM^STOP: 
} else < 

Tokenl ; TokenO ; 

DoXfer ( addr . pro . lev , dst . mode . occ . M_SEMD I M.ST ILL. buf ) ; 

) 

} else { 

int o«=Decide'old) , no=DecideDelta(nev, old) ; 

Boolean mocion»(nz*oz>»oct <« no; /* motion detection •/ 

nosDecideDelta inev.old) ; nof lag*no<*compare(octs-oct ) ; 
origin=nz<»no; 

if (Unoflag II motion) && inrflag) ( /• was inoflag i& inzfl 
if (0uarnti2e(new.origin?zero:old.pro. lev, kle->frmh. quantizer [o 
Tokenl; Tokenl; TokenO; 
. DoZero (addr. dst, mode. oct > ; 
) else ( 

if (origin) ( 

Tokenl; TokenO; 

DoXfer addr , pro . lev , ds t . mode . oct . M_SEND \ H_STILL, but ) ; 
) else ( 

Tokenl; Tokenl; Tokenl; 

DoXfer (addr, pro, lev, dst .mode, oct , M_SQJD. buf ) ; 

) 

) 

' 9 " if ((motion II origin) && nzflag) ( /* wae origin fcfc nzfla- 
Tokenl; Tokenl; TokenO; 
DoZero ( addr . dst , mode . oct ) ; 
) else ( 
TokenO : 

mode [oct ) «M_STOP ; 

) 

) 

) 

break; 
T3S9 K_STILL: 
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Get Data (addr. new. sro ; 

ni»Decide inaw) ; nzf lag»nz<«chresh (occs -oct ] . 

if (nzfiag l I Quantize (new, zero, pro . lev. kle->frmh. quantizer I oct 3 -occ J 
TokenO ; 

mode (occ J *M_STOP; 
} else { 
Tokenl ; 

DoXf er (addr, pro. lev, dst. mode. occ , M_S?ILL, but) ; 

} 

break; 
case M.LPF1M.STILL: 

GetData ( addr . new, src ) ; 

Quant izeLPF (new, pxo, lev, kle->frmh. quantizer [01 ) ; 
VerifyDatat lev(0) .biunask. tmp> ; 
verifyData( lev(l) .bitmask. onp) ; 
VerifyData( lev(2] , bitmask. unp) ; 
VerifyData ( lev(3 ] , bitmask, unp) ; 

IntEncL»ev( lev, kle->seqh.precision-kle->f rmh. quant izer (0] ,buf ) ; 
PutData (addr, pro. dut) ; 
mode (oct )«H_QOIT; 
break: 
case M_LPFIH_SQJD: 

GetDataiaddr. new, src) ; 
GetOata(addr,old.dst) ; 

no=DecideDeltatnew,old) ; nof lag =no<* compare loots -oct J ; 
if l not lag) ( 

TokenO; 
) else ( 

Tokenl; ^ IA1 . 

Quantixe(new,old.pro.lev,kle->fnnh.quantizer(0] ) ; 

Huf fEncLev(lev.bui) ; 
PutData (addr, pro, dst ) ; 

) 

mode (oct 1 »H_QUTT; 
break; 

) 

switch (mode (oct ] ) ( 

case HLSTOP: 

StopCounters(mode f oct. mask. blk.x.y. oct s) ; 

break; 
case H_QUIT: 
break; 

default: 

DownCounters (mode, oct .mask. blk) ;. 
break; 

) 

) while ( mode ( oct ] :=M_QUIT) ; 

} 

) 

/• index to quant and vice versa •/ 

Idefine i2q(i) {float ) i # HISTO_DELTA/ ( float ) HISTO M9m * xl 
tdefine q2i(q) F ix2 Long (X2Fix<q* (float ) HISTO/ HI STO_DELTA) I 



Function Name: LookAhead . 
Description: Examine base of tree to calculate new quantizer value 
Arguments: sre - source channel memory 

dst - destination memory (and old for videos! 

octs. size - octaves of decomposition and image dimensions 

norm - base HVS weighted normals 
Returns: calculates new quant 
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LookAheadl shore -src. short -ds^iioac norms ( 5 1 [ > ! . Kl icsE Jcle) 

x. y. sub. index, size ( 2 ] = (*le->seqh . sequence.* ire fC ]. kle->seqh . seQMen 
chresh(HISTO) . quact IHISTO ] . cargec; 
new(4). old[4l. addr(45, zero ( 4 ) = ( 0 . 0 . 0 . 0 } : 



floac -jant: 

for lindexiO; index<HISTO; index**) { 
chrashl index) =0; 
quact I index! *0; 

) 

fortyaO ;y<sire [ 1] ;y*»2<<OCts) 
for (x=0;x<3ize(0] ;x* = 2«octs) 
Cor t sub= i; sub<4 ; sub**) ( 

floac q_thresh; 

int nr. no, 02. blk; 

Boolean ozflag. origin, motion; 

GetAddr (addr,x,y. sub.octa-l. site, !<<octs ) ; 
GecDacataddr.new. sre) ; 
GecDacaiaddr.oid.dsc) ; 
nz=Decide(new! ; 
omDecide (oid) ; 
no=DecideDelta<n«w,old) ; 
ozClag=kle->encd. intra 11 Blk2ero<old) ; 
or lo;ln=nz<=no; 
moclon»(nz♦oz)»octs <» no; ,,, r -ti 
q_thresh»<f load nz /Dec ideOouble( norms f X J UJi ; 

if (ozClag II origin) < —rn run. 

floac qt-GuesflOuancize(new.zero.norm«[lJ l 0 | ) . 

o_thre8hsq_chresh<Qt ?q_thresh : qt ; 
) el £loat qt=CuessOuantize<new,old, norms 11) 101 ) : 

qi.thresh«q_t hresh<qt ?q_thxesh : qt ; 

if (imocion) ( 

qt«<f loaDno/DecideDoublei norms t il 12 1 1 ; 

q_chresh3q_chzesh<qt ?c_thresh ; qt ; 

) 

) 

index=q2i (cuthresh) ; 

index- 7ndex<0 ?0 : index>H ISTG- 1 ?HISTO- 1 : index: 
thresh ( index) 

' ££" ffi - £SS t lUiSSKSU . index-HISTO- 1 70 : I index. 1 , » ; 

/♦ buffer must be greater than bfp.in after this frame •/ 

/• buffer muat be less than bufx_»i*e*bfp_in / nr .„h/tes- /* previous 

target=kle->encd.bpf.out-Itle->encd.prevQuact/lcle->encd.prevbyte 9 , pre 

^Ue1index<HISTO && quact I index! /index> target ) index*. ; 
quant m2cj(ind«x) : 

)tle->«icd.cnv_quant.(kl«->encd.t«p ^an^ant^2^; torwa rd and reve 

)tle->encd. tim_quanfi2q ( ( index-q2i ( kle->encd. cnp.quant M i . 

Kle->encd.crevqu*ct=qv:act i Index) / ( index»0?l : index) ; 
• Fnnctior. Name: Bas«Nom»als 
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* Description: Calculates base HVS weighted normals 

* Arguments: norms - storage for normals 
Returns: weighted normals 



vcid SaseNormals ( f loac norms ( 5] (3) , KiicsE kle) 

i lcat base_norm(3] = ( L . 3 , kle ->encd. thresh, kle- >encd. compare) ; 
int norm, oct; 

tor (oct=0;oct<3; oct**) 

for (norm= 0 ;nonn<3 ; norm**) 

norm* [occ ) [norm) ■bese^normfnorm) *kle->«ncd. base (oct ] • ( float ) ( l<<kl 

) 

/• Function Name: Normals 

* Description: Calculates HVS weighted normals 9 quant 

* Arguments: norms - storage for normals 

* Returns: weighted normals and LPF bits 



void Normals(float base_norms (5] [3] , int thresh(5J , int compare (Sl.KlicsE kle) 



int oct. i, norm; 

f or (oct»0;oct<»kle->seqh. octaves (0 ]; oct**) { 

norm»Fix2Long (X2Fix (base .norms (oct I { 0 ] »kle->encd. tmp.quant ) ) ; 

norm»norm< 1 7 1 : norm ; 

for (i=0;0!»(norma-3) ;i*+) 

norm«norm>>l; 
switch (norm) ( 
case 1: 

kle->frmh, quantizer (oct ] »i; 
break; 
case 2: 

kle->frmh. quantizer (octj «i* 1; 

break; 
case 3: 
case 4: 

kle->f nun. quantizer toct]=i*2; 

thresh (oct ] =Fix2Long(X2Fix(DecideDouble (base.norms toctl (1) *kle->encd. tmp.q 
coirpare { oct ) =Fix2Long (X2Fix < DecideDouble (base_norms (oct } (2) •kle->«ncd. cmp_- 

kle- >frmh. quant izer(0}.kle->fnnh. quantizer (0) <3?3 : kle->frmh. quantizer (0) ; 
/• minimum 4 bits of quant for lpf due to dynamic range problems •/ 

Boolean KlicsFlagsOUicsE kle) 

i 

Boolean skip«£alse; 

kle->encd.buf fer-*kle->encd.bpf, B .in; 
kle->f^nA.flag3«0: 
if (kle->encd.buf fex<0) 

kle->encd. buf f er»0 ; 
if ( kle ->encd. intra) 

kle->frmh. flags l« KFH.IKTRA; 

else 

if (skip«kle->encd.buf_sv && kle->encd.buf fer>*kle->«ncd.buf_size) 
kle->frmh. flags Is KFH.SKXF; 
return ( skip ) ; 
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runctitn Name: Kl ics Encode 

Description: Encode a trajne frcra YUV idei iranstormed image 

Argument s: src - source image (a) 

3sc - transformed destination memory (and old for videos) 



ong XlicsEncodei shore -srcO]. shore •dsc(3). KlicsE kle) 

fioac base.normafS) [3] ; 

int channel. chresh[5). compare (5); 

Buf buf=4kle->bur; 

buf.wmit (buf) 

if (KlicsFlags(kle) ) 

kle->frmh. lengch=0; 
else { 

ior (channel»0:channel<Jcle->3eqh.channels;channel**) { 

int size (2) *( kle->seqh. sequence_size[0]» ( channel = =0 ?0 : kle->9egh.s 
kle->seqh. sequence_size(l] >>< channel »»0?0: kle- >seqh. su. 
area=size(0] 'sized I . occs=kle->seqh. octaves [channel =*0?0; 

switch (kle->seqh. wave let ) { 
case WT_Uaar: 

HaarForvard( src (channel] .size.octs) ; 

break: 
case WT_Daub4: 

Daub«ForVardt src (channel] . size. octal ; 

break; 

) 

) 

BaseNormals(bafle_norma, klei ; 
if (kle->encd.auto_q fct \ kle->encd. intra) 
LookAhead(src[0],d3t(0j , base_nonts. kle) ; 

else 

kle->encd. tmp_quant»kle->encd. quant ; 
Normals (base^norms, thresh. conpare, kle) ; 
for ( channel»0; channel<kle->seqh. channels: channel*-* i { 

int size(2]»{kla->seqh.sequence_size(0] » (channel»BO?0 : Jcle->segh. s 
kle->soqh. sequencers *ze (1) >> (channel=aO?0 ; kle*>seqh. sub.saj 
occsakle->seqh. octaves I channel «aO?0: 1] ; 

it (kle->encd. inert) 

KLZEROtdst [channel] . sire(0] *size(lj ) ; 
if (channel==0i KlicsEnc*< src (channel ) .dst (channel] , occs. size, thresh, c 
else KlicsEncUV< src (channel) , dst (channel] , nets . size , thresh, compare. kle 

) 

buf_Uush(buf ); 

kle->f rmh. lengeh>buf .site (buf ) ; 
kle- >encd. buf fer*akle->fxmh. length; 
if ( !kle->encd. intra) 

kle->encd.prevtytes=kle->frmh. length; 

) 

return (kle->£nnh. length) ; 
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§ Copyright 1993 KLICS Limiced 
All rights reserved. 

written by: Adrian Lewis 



Sequence and frame headers for Klics- Encoded files 
High byte first 



:ypedef s tract { 

unsigned short descript ion^length; /• Fixed 
vers ion_nuraber ( 2 ] ; 



unsigned char 
KlicsHeader; 



cypedef struct ( 

KlicsHeader head; 
unsigned short sequence.size [3 ] ; 



unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
} KlicsSeqHeader; 

typedef struct ( 

KlicsHeader hea< 
unsigned long 
unsigned long 
unsigned char 
unsigned char 
unsigned short 

} KlicsFxanpHeader; 

^define KFH.SKIP 
#define KFH.INTBA 



channels; 
sub_sample(2) ; 
wavelet; 
precision; 
octaves [2] ; 
reserved i3 J ; 



Fixed 



/• Fixed 

/• Source 

/* Source 

/• Source 

/* Source 

/• Source 

/• Source 

/* Fixed 



I; 


/* 


Fixed 


length; 


/• 


Calc 


frame_number; 


/* 


Calc 


flags; 


/• 


Calc 


quantiser (5] ; 


/* 


Calc 


reserved; 


/• 


Fixed 



Size of this or parent struc 
version and revision numbers 



Size and version of this str 
Luminance dimensions and num. 
Number of channels: 3 - YUV, 
UV sub -sampling in X and Y d 
wavelet used: 0 - Haar. 1 - 
Bit precision for transform 
Number of octaves Y/uv (maxij 
Reserved for future use v 



Site and version of this str 
Length of frame data (bytes) 
Prame number inc ended for se> 
Bitfield flags: 0 - frame sk 
Quantiser shift values (octav 
Reserved for future use */ 



Oxi 
0x2 



lap lenient at ion notes : 

QuickTime Hust have KlicsFrameKeader . length set to a valid number 
Sun Hust have KlicsSeqHeader in data stream 

Possible developments: 

KlicsFrameHeader .quantizer 

Currently contains shift rather than stsp-size 

Different values for UV and GH,HC,GG sub-bands are not currently suppo 
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^Engineering: Kl -> csCsde : Klirs Codec : Xi lcsEncode . r 



XlicsEncode resource file 



^include 'Types. r* 
finclude "MPWTypes.r' 
•include * ImageCodec . r ■ 



Klics Compressor included inco the applications resource file here 

•/ 

•define Jcl icsCodecFonnatName 'Klics' 
•define klicsCodec Format Type 'klic* 



This structure defines the capabilities of the codec. Thare will 

probably be a tool for creating this resource, which measures the performance 

and capabilities of your codec. 



resource 'cdci' (129. 'Klics Codeclnfo* . locked) ( 
klicscodec Format Name , 
1. 

1. 

'klic. 
0. 

codec In*oDces32 I codeclnf o Does 8 I codeclnf oDoesTemporal 



codec Inf.oDepth24 I codec InfoSequence Sensitive, 
100, 
100, 
0, 
0, 
0, 
0, 
32, 
32. 
C. 
0. 
0 



name of the codec TYPE t da 
version •/ 
revision •/ 

who made this codec */ 

/* depth and etc suppo 
/♦ which data formats do ve un- 
/* compress accuracy (0-255) ( 
/• decompress accuracy (0-255) 
/• millisecs to compress 320x2 
/* millisecs to decompress 320. 
/* compression level (0-255) ( 

/• minimum height */ 
/* minimum width •/ 



} ; 



resource 'thr.g' (128, • Klics Compressor- . locked) i 
compressor Component Type, 
k 1 ic sC ode cFormat Type . 
' klic ' . 

codeclnf oDo*s32 I codeclnf o Doe s 8 (codeclnf oDoesTemporal , 

0. 

' cdec * , 
128. 
' STR ' . 
128, 
' STR ' , 
129. 
* ICON ' , 
128 

); 



resource 'STR • (128) ( 
"Klics Compress" 
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Engineering: Kl;.csCode : Klics Codec : KIicsEnccde 



esource ' 5TR ' (129) { 

'Wavelet :ransform & multiresoluc ion cree cased coding scheme* 
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Engineering : Kl icsCoce : Ki ics Codec : XI lcsDecode . 
:<licsDeccde resource ::le 



'include * Types. r" 
■include " MP'ATypes . r * 
•include • IxageCodec . r ' 



Klics Compressor included into che applications resource file here 



•define klicsCodecForroatName 'Klics' 
•define klicsCodecFormatType 'klic 



This structure defines the capabilities of che codec. There will 

probably be a cool for creating thi3 resource, which measures the performance 

and capabilities of your codec. 



resource 'cdci' (129. 'Kl ics Codeclnfo - . locked) { 
fcl ic sC ode c Format Name, 

I! 

•klic* 



/• name of the codec TYPE ( da 
/* version •/ 
/• revision v 
/♦ who made this codec •/ 
CQdeclnfor>5es32lco<lecInfoDoe9l6lcodecInfoDoes8lcodecInfoDoesTeinporallcodecInfo 



codeclnf oDepth24 t codeclnf oSequenceSensit ive , 

100. 

100, 

0. 

G. 

0. 

c. 

32. 
32 . 
C, 



/• which data formats do we un- 
/• compress accuracy (0-255 1 ( 
/• decompress accuracy (0-255) 
/• millisecs to congress 320x2 
/• millisecs to decompress 320 
/* compression level (0-255) ( 

/• minimum height # / 
/• minimum width */ 



) ; 

resource 'thng' (130. 'Klics Decompressor - . locked) { 
deccmp r e s s orComponent Type . 
klicsCodecFormatType. 
•klic*. 

codeclnf oDoes32 I codeclnf oDoesl6 1 codeclnf oDoesB I codeclnf oOoesTemporal I codeclnf o 

0. 

■ cdec ■ . 

128. 

' STR ' . 

130. 

' STR * . 

131. 

*ICON\ 

130 

) ; 



resource 'STR ' '130* f 



WO 94/23385 



PCT/GB94/00677 



- 807 - 

CLAIMS 

WE CLAIM: 

1. A method of transforming a sequence of input 
digital data values into a first sequence of transformed 
5 digital data values and of inverse transforming a second 
sequence of transformed digital data values into a sequence 
of output digital data values, said sequence of input 
digital data values comprising a boundary subsequence and a 
non-boundary subsequence, comprising the steps of: 
10 running a number of said input digital data 

values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
digital filter and through a high pass boundary 
forward transform perfect reconstruction digital 
15 filter to produce a first subsequence of said first 

sequence of transformed digital data values, said 
first subsequence of said first sequence of 
transformed digital data values comprising interleaved 
low and high frequency transformed digital data 
20 values; 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
pass non-boundary forward transform perfect 
reconstruction digital filter and also through a high 
25 pass non-boundary forward transform perfect 

reconstruction digital filter to produce a second 
subsequence of said first sequence of transformed 
digital data values, said second subsequence of said 
first sequence of transformed digital data values 
30 comprising interleaved low and high frequency 

transformed digital data values, said low pass 
boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
than said low pass non-boundary forward transform 
3 5 perfect reconstruction digital filter, said high pass 

boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
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than said high pass non-boundary forward transform 
perfect reconstruction digital filter; 

converting said first sequence of transformed 
digital data values into said second sequence of 
5 transformed digital data values , said second sequence 

of transformed digital data values comprising a first 
subsequence of said second sequence of transformed 
digital data values and a second subsequence of said 
second sequence of transformed digital data values; 

10 running a number of said first subsequence of 

said second sequence of transformed digital data 
values through an interleaved boundary inverse 
transform perfect reconstruction digital filter to 
produce at least one output digital data value; 

15 running a number of said second subsequence of 

said second sequence of transformed digital data 
values through a first interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter to produce output digital data values; and 

20 running a number of said second subsequence of 

transformed digital data values through a second 
interleaved non-boundary inverse transform perfect 
reconstruction digital filter to produce output 
digital data values, said output digital data values 

25 produced by said interleaved boundary inverse 

transform perfect reconstruction digital filter, said 
first interleaved non-boundary inverse transform 
perfect reconstruction digital filter, and said second 
interleaved non-boundary inverse transform perfect 

3 0 reconstruction digital filter comprising a subsequence 

of said output digital data values of said sequence of 
output digital data values. 

2. The method of Claim 1, wherein said low pass 
boundary forward transform perfect reconstruction digital 
35 filter has X coefficients and wherein said low pass non- 
boundary forward transform perfect reconstruction digital 
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filter has Y coefficients, Y being greater than X, said X 
coefficients of said low pass boundary forward transform 
perfect reconstruction digital filter being chosen so that 
said low pass boundary forward transform perfect 
5 reconstruction digital filter outputs a transformed digital 
data value H 0 when the low pass boundary forward perfect 
transform reconstruction digital filter operates on input 
digital data values IDo-ID^ adjacent said boundary, said 
transformed digital data value H 0 being substantially equal 

10 to what the output of the low pass non-boundary forward 
transform perfect reconstruction digital filter would be 
were the low pass non-boundary forward perfect 
reconstruction digital filter to operate on IDq-IDx^ as 
well as Y-X additional input digital data values outside 

15 said boundary, said additional input digital data values 
having preselected values. 

3. The method of Claim 2, wherein Y-X-l, wherein 
there is one additional input digital data value ID. 1# and 
wherein ID^ is preselected to be substantially equal to 

2 0 ID 0 . 

4. The method of Claim 2, wherein Y-X=l, wherein 
there is one additional input digital data value ID_ X , and 
wherein ID. X is preselected to be substantially equal to 
zero. 

25 5. The method of Claim 1, wherein said sequence of 

input digital data values is a sequence of digital data 
values associated with pixels of either a row or a column 
of a two dimensional image, said boundary of said sequence 
of input digital data values corresponding with either a 

30 start or an end of said row or said column. 

6, The method of Claim 1, wherein said sequence of 
input digital data values is a sequence of digital data 
values associated with an audio signal. 
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7. The method of Claim 1, wherein said low and high 
pass non-b<5Tindary forward transform perfect reconstruction 
digital filters are forward transform quasi-perfect 
reconstruction filters which have coefficients which 

5 approximate the coefficients of true forward transform 
perfect reconstruction filters. 

8. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
digital filters are both four coefficient quasi-Daubechies 

10 filters the coefficients of which approximate the 

coefficients of true four coefficient Daubechies filters. 

9. The method of Claim 8, wherein one of said four 
coefficient quasi-Daubechies filters has the coefficients 
11/32, 19/32, 5/32 and 3/32 independent of sign. 

15 10. The method of Claim l, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient quasi-Daubechies filter H of 
the form: 

H n = a I°2n-l + *>ID 2n + cID 2n+1 - dID 2n+2 

20 n being a positive integer, ID 0 -ID m being input digital data 
values, m being a positive integer, ID 0 being the first 
input digital data value in said sequence of input digital 
data values, and wherein said low pass boundary forward 
transform perfect reconstruction digital filter is a three 

25 coefficient digital filter of the form: 

H 0 » aID_ x + bID 0 + cID x - dID 2 

ID_ X being a predetermined input digital data value outside 
said boundary and having a preselected value. 

11. The method of Claim 10, wherein said high pass 
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non-boundary forward transform perfect reconstruction 
digital filter is a four coefficient quasi-Daubechies 
filter of the form: 

G n = d">2n-l + cID 2n - bID 2n+1 + aID 2n+2 

5 n being a positive integer, and wherein said high pass 
boundary forward transform perfect reconstruction digital 
filter is a three coefficient digital filter of the form: 

G 0 = dID_ 1 + cID 0 - bID 1 + aID 2 

dID.! having a preselected value. 

10 12. The method of Claim 11, wherein: a + b + c- dis 

substantially equal to 1, wherein a - b + c + d is 
substantially equal to 0, and wherein ac - bd is 
substantially equal to zero. 

13. The method of Claim 12 , wherein: a=ll/32, 
15 b=19/32, C=5/32 and d=3/32. 

14. The method of Claim 11, wherein said interleaved 
boundary inverse transform perfect reconstruction digital 
filter is a two coefficient digital filter of the form: 

OD 0 = 4(b-a)H 0 + 4(c-d)G 0 

20 wherein OD 0 is an output digital data value of 

said sequence of output digital data values, wherein G 0 is 
the output of said high pass boundary forward transform 
perfect reconstruction digital filter when the high pass 
boundary forward transform perfect reconstruction digital 

25 filter operates on input digital data values ID 0 , ID 1 and 
ID 2 adjacent said boundary, and wherein H 0 is the output of 
said low pass boundary forward transform perfect 
reconstruction digital filter when the low pass boundary 
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forward transform perfect reconstruction digital filter 
operates off input digital data values ID 0 , ID X and ID 2 
adjacent said boundary. 

15. The method of Claim 14 , wherein one of said first 
5 and second interleaved non-boundary inverse transform 
perfect reconstruction digital filters is of the form: 

D 2 n+1 = 2 ( cH n " bG n + *H n+1 ■+ dG n+1 ) 

n being a non-negative integer, and wherein the other of 
said first and second interleaved non-boundary inverse 
10 perfect reconstruction digital filters is of the form: 

D 2n*2 53 2 (- dH n + *G n + *>*W + cG n ^) 

n being a non-negative integer, wherein H n , G n , H n+1 and G n+1 
comprise a subsequence of said second sequence of 
transformed digital data values. 



15 16. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient quasi-Daubechies filter having 
the coefficients: 11/32, 19/32, 5/32 and -3/32, and wherein 
said high pass non-boundary forward transform perfect 

20 reconstruction digital filter is a four coefficient quasi- 
Daubechies filter having the coefficients: 3/32, 5/32, - 
19/32 and 11/32. 

17. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
25 digital filters are chosen from the group consisting of: 
true six coefficient Daubechies filters and quasi- 
Daubechies filters, the coefficients of the quasi- 
Daubechies filters approximating the coefficients of true 
six coefficient Daubechies filters. 
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18. The method of Claim 1, further comprising the 
steps of: 

encoding said first sequence of transformed 
digital data values into an encoded sequence; and 
5 decoding said encoded sequence of digital data 

values into said second sequence of transformed 
digital data values and supplying said second sequence 
of transformed digital data values to said interleaved 
boundary inverse transform perfect reconstruction 
10 digital filter, said first interleaved non-boundary 

inverse transform perfect reconstruction digital 
filter, and said second interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter. 

15 13. The method of Claim 18, further comprising the 

step of: 

quantizing each of said digital data values in 
said first sequence of transformed values before said 
encoding step. 

20 20. The method of Claim 1, wherein each of said input 

digital data values of said sequence of input digital data 
values is stored in a separate memory location, and wherein 
some of said memory locations are overwritten in a sequence 
with said sequence of transformed digital data values as 

25 said digital data input values are transformed into said 
transformed digital data values. 

21. A method of transforming a sequence of input 
digital data values into a sequence of transformed digital 
data values, said sequence of input digital data values 
30 comprising a boundary subsequence and a non-boundary 
subsequence, comprising the steps of: 

running a number of said input digital data 
values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
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digital filter and through a high pass boundary 
forvafci transform perfect reconstruction digital 
filter to produce a first subsequence of said sequence 
of transformed digital data values, said first 
5 subsequence of said sequence of transformed digital 

data values comprising interleaved low and high 
frequency transformed digital data values; and 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
10 pass non-boundary forward transform perfect 

reconstruction digital filter and also through a high 
pass non-boundary forward transform perfect 
reconstruction digital filter to produce a second 
subsequence of said sequence of transformed digital 
15 data values, said second subsequence of said sequence 

of transformed digital data values comprising 
interleaved low and high frequency transformed digital 
data values, said low pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
20 number of coefficients than said low pass non-boundary 

forward transform perfect reconstruction digital 
filter, said high pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
number of coefficients than said high pass non- 
25 boundary forward transform perfect reconstruction 
digital filter. 

22. A method, comprising the steps of: 

generating a sub-band decomposition having a 
plurality of octaves, a first of said plurality of 
octaves comprising at least one first digital data 
value, a second of said plurality of octaves 
comprising at least one second digital data value; 

calculating a sum of the absolute values of said 
at least one first digital data value; 

determining if said at least one first digital 
data value is interesting using a first threshold 



30 



35 
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limit; 

calculating a sum of the absolute values of said 
at least one second digital data value; and 

determining if said at least one second digital 
5 data value is interesting using a second threshold 

limit. 

23. A method of traversing a tree decomposition, said 
tree decomposition comprising a plurality of transformed 
data values, each of said plurality of transformed data 

10 values having a unique address identified by coordinates X 
and Y, comprising the step of: 

calculating at least four transformed data value 
addresses by incrementing a count, the count 
comprising one bit Cl x in the X coordinate and one bit 
15 Cl y in the Y coordinate, to generate said at least 

four transformed data value addresses. 

24. A method, comprising the step of: 
determining an address of a transformed data value in 

a tree decomposition by shifting a value a number of times, 
20 said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
number of times being at least dependent upon said one 
octave. 

25. A method, comprising the step of: 

25 determining an address of a transformed data value in 

a tree decomposition by multiplying a value by a factor, 
said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
factor being at least dependent upon said one octave. 

30 26. A method, comprising the step of: 

determining an address of a transformed data value in 
a tree decomposition by shifting a value a number of times, 
said tree decomposition having a number of frequency sub- 
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bands, said transformed data value being in one of said 
frequency sub-bands, said number of times being at least 
dependent upon said frequency sub-band. 

27. A method, comprising the step of: 

5 determining an address of a transformed data value in 

a tree decomposition by performing a logical operation upon 
a value, said tree decomposition having a number of 
frequency sub-bands, said transformed data value being in 
one of said frequency sub-bands, said logical operation 
10 performed being at least dependent upon said one frequency 
sub-band. 

28. The method of Claim 27, wherein said logical 
operation is a bit-wise logical AND operation. 

29. A method for determining a low pass quasi-perfect 
15 reconstruction filter and a high pass quasi-perfect 

reconstruction filter from a wavelet function, said low 
pass quasi-perfect reconstruction filter having a plurality 
of coefficients, said high pass quasi-perfect 
reconstruction filter having a plurality of coefficients, 

20 comprising the steps of: 

determining a low pass wavelet digital filter and a 
high pass wavelet digital filter from said wavelet 
function, said low pass wavelet digital filter having a 
plurality of coefficients, said high pass wavelet digital 

25 filter having a plurality of coefficients; 

choosing the coefficients of said low pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of 1 is 
processed by said low pass quasi-perfect reconstruction 

30 digital filter the output of said low pass quasi-perfect 
reconstruction digital filter is exactly a power of 2; and 

choosing the coefficients of the high pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of l is 
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processed by said high pass quasi-perfect reconstruction 
digital filter the output of said high pass quasi-perfect 
reconstruction digital filter is exactly 0, whereby each of 
the plurality of coefficients of said low pass quasi- 
5 perfect reconstruction digital filter is substantially 
identical to a corresponding one of said plurality of 
coefficients of said low pass wavelet digital filter, and 
whereby each of the plurality of coefficients of said high 
pass quasi-perfect reconstruction digital filter is 
10 substantially identical to a corresponding one of said 

plurality of coefficients of said high pass wavelet digital 
filter. 

30. A method of estimating a compression ratio of a 
number of original data values to a number of compressed 

15 data values at a value of a quality factor Q, comprising 
the steps of : 

examining a first block of transformed data values of 
a tree, said first block being one of a number of lowest 
frequency blocks of a high pass component sub-band, said 

20 tree being part of a sub-band decomposition; and 

determining a value of said quality factor Q at which 
said data values of said first block would be converted 
into compressed data values, and not determining a value of 
said quality factor Q at which any other block of data 

25 values of said tree would be converted into a number of 
compressed data values. 

31. The method of Claim 30, wherein said number of 
original data values represents a frame of an image. 

32. The method of Claim 31, further comprising the 
30 step of: 

determining a number of lowest frequency blocks of 
said high pass component sub-band which would be converted 
into compressed data values given a value of said quality 
factor Q. 
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33. A" method of transforming a sequence of image data 
values, comprising the step of: 

filtering said sequence of image data values using a 
quasi-perfect reconstruction filter to generate a 
5 decomposition having a plurality of octaves, said quasi- 
perfect reconstruction filter having six coefficients, 

34. The method of Claim 33, wherein said six 
coefficients are selected from the group consisting of: 
30/128, 73/128, 41/128, 12/128, 7/128 and 3/128, 

10 irrespective of sign. 

35. A method of detecting motion in a tree 
decomposition, said tree decomposition comprising a 
plurality of octaves of blocks of data values, comprising 
the steps of: 

15 comparing data values of a first block in an octave 

with data values of a second block in said octave; and 

generating a token indicating motion based on said 
comparing. 

36. A method, comprising the steps of: 

20 generating a sub-band decomposition having a plurality 

of octaves, a first of said plurality of octaves comprising 
at least one first digital data value, a second of said 
plurality of octaves comprising at least one second digital 
data value; 

25 determining if said at least one first digital data 

value is interesting using a first threshold limit; and 

determining if said at least one second digital data 
value is interesting using a second threshold limit. 

37. A method, comprising the steps of: 

3 0 generating a sub-band decomposition of a first frame 

having a plurality of octaves, a first of said plurality of 
octaves comprising at least one first digital data value, a 
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second of said plurality of octaves comprising at least one 
second digital data value; 

generating a sub-band decomposition of a second frame 
having a plurality of octaves, a first of said plurality of 
5 octaves comprising at least one first digital data value, a 
second of said plurality of octaves comprising at least one 
second digital data value; 

comparing said first digital data value of said first 
frame with said first digital data value of said second 
10 frame using a first threshold compare; and 

comparing said second digital data value of said first 
frame with said second digital data value of said second 
frame using a second threshold compare. 

38. A method, comprising the steps of: 

15 reading a sequence of data values from a plurality of 

memory locations, each of said data values being stored in 
a separate one of said plurality of memory locations; and 

overwriting some of said memory locations in a 
sequence as said data values are transformed into a 

2 0 sequence of transformed data values of a sub-band 
decomposition. 

39. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a first output value, said new 

25 block being a block of data values of a sub-band 
decomposition of a new frame; 

performing said function on a plurality of numbers to 
generate a second output value, each of said numbers 
substantially equalling a difference of a data value in 

30 said plurality of data values of said new block and a 
corresponding data value in a corresponding plurality of 
data values of an old block, said old block being a block 
of data values of a sub-band decomposition of an old frame; 
and . 

35 generating a token if said first output value has a 
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predetermined relationship with respect to said second 
output valtm. 

40. The method of Claim 39, wherein said token is a 
SEND_STILL token. 

5 41. A method, comprising the steps of: 

performing a function on a plurality of data values of 

a new block to generate a corresponding plurality of output 

values, said new block being a block of data values of a 

sub-band decomposition; 
0 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 

values have a predetermined relationship with respect to 

said predetermined number. 

5 42. The method of Claim 41, wherein said token is a 

VOID token. 

43. A method, comprising the steps of: 

subtracting each one of a plurality of data values of 

a new block with a corresponding one of a plurality of data 
0 values of a old block to generate a corresponding plurality 

of output values, said new block being a block of data 

values of a sub-band decomposition of a new frame, said old 

block being a block of data values of a sub-band 

decomposition of a old frame; 
5 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 

values have a predetermined relationship with respect to 

said predetermined number. 

0 44. The method of Claim 43, wherein said token is a 

VOID token. 
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45. A method, comprising the steps of: 
determining an absolute value for each of a plurality 

of data values of a block of a sub-band decomposition; 
determining a sum of said absolute values; and 
5 generating a token based on a comparison of said sum 

with a predetermined number. 

46. The method of Claim 45, wherein said token is a 
VOID token. 

47. A method, comprising the steps of: 

10 processing a sequence of first image data values using 

a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to create a first sequence of 
transformed data values, said low pass forward transform 

15 perfect reconstruction digital filter and said high pass 
forward transform perfect reconstruction digital filter 
each having coefficients chosen from a first group of 
coefficients independent of sign; 

converting said first sequence of transformed data 

2 0 values into a second sequence of transformed data values; 

and 

using digital circuitry to process said second 
sequence of transformed data values using a low pass 
inverse transform perfect reconstruction digital filter and 
25 a high pass inverse transform perfect reconstruction 

digital filter into a sequence of second image data values, 
said low pass inverse transform perfect reconstruction 
digital filter and said high pass inverse transform perfect 
reconstruction digital filter each having coefficients 

3 0 chosen from a second group of coefficients independent of 

sign. 

48. The method of claim 47, wherein said digital 
circuitry used to process said second sequence of 
transformed data values is a digital computer having a 
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microprocessor . 

49, The method of claim 47, wherein at least one of 
the coefficients in said first group of coefficients is not 
contained in said second group of coefficients. 

5 50. The method of claim 47, wherein said first group 

of coefficients has a different number of coefficients than 
said second group of coefficients. 

51. The method of claim 50, wherein said sequence of 
first image data values is a sequence of chrominance data 

10 values. 

52. The method of claim 50, wherein said low pass 
forward transform perfect reconstruction digital filter and 
said high pass forward transform perfect reconstruction 
digital filter each have four coefficients, and wherein 

15 said low pass inverse transform perfect reconstruction 

digital filter and said high pass inverse transform perfect 
reconstruction digital filter each have two coefficients. 

53. The method of claim 52, wherein said sequence of 
first image data values is a sequence of chrominance data 

20 values. 

54. The method of claim 47, wherein each of said 
coefficients of said low pass inverse transform perfect 
reconstruction digital filter and said high pass inverse 
transform perfect reconstruction digital filter is selected 

25 from the group consisting of: 5/8, 3/8 and 1/8, independent 
of sign. 

55. The method of claim 47, wherein said converting 
step comprises the steps of: 

encoding said first sequence of transformed data 
30 values into a compressed data stream; and 
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decoding said compressed data stream into said second 
sequence of- transformed data values. 



56. A method comprising the step of using digital 
circuitry to process a sequence of image data values using 

5 a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to generate a sub-band 
decomposition, said low pass forward transform perfect 
reconstruction digital filter and said high pass forward 
10 transform perfect reconstruction digital filter each having 
four coefficients, each of said four coefficients being 
selected from the group consisting of: 5/8, 3/8 and 1/8, 
independent of sign. 

57. The method of claim 56, wherein said digital 
15 circuitry comprises means for low pass forward transform 

perfect reconstruction digital filtering and for high pass 
forward transform perfect reconstruction digital filtering. 

58. A method comprising the step of using digital 
circuitry to process a sequence of transformed data values 

20 of a sub-band decomposition using an odd inverse transform 
perfect reconstruction digital filter and an even inverse 
transform perfect reconstruction digital filter, said odd 
inverse transform perfect reconstruction digital filter and 
said even inverse transform perfect reconstruction digital 

25 filter each having four coefficients, each of said four 
coefficients being selected from the group consisting of: 
5/8, 3/8 and 1/8, independent of sign. 

59. The method of claim 58, wherein said digital 
circuitry is a digital computer having a microprocessor. 

30 60. A method comprising the step of generating a 

compressed data stream indicative of a video sequence from 
a sub-band decomposition, said compressed data stream 
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comprising a first data value, a first token, a second data 
value, and a second token, said first token being 
indicative of a first encoding method used to encode said 
first data value, said second token being indicative of a 
5 second encoding method used to encode said second data 
value, said first token consisting of a first number of 
bits and said second token consisting of a second number of 
bits . 

61. The method of claim 60, wherein said first 

10 encoding method is taken from the group consisting of: SEND 
mode, STILL_SEND mode, VOID mode, and STOP mode, 

62. The method of claim 60, wherein said first token 
is a single bit token. 

63. A method, comprising the steps of: 

15 forward transforming image data values to generate a 

first sequence of transformed data values of a first sub- 
band decomposition, said first sub-band decomposing having 
a first number of octaves; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 

using digital circuitry to inverse transforming said 
second sequence of transformed data values into a third 
sequence of transformed data values, said third sequence of 
transformed data values comprising a second sub-band 

25 decomposition having a second number of octaves, said 
second number of octaves being smaller than said first 
number of octaves, said second sub-band decomposition 
having a low pass component, said low pass component of 
said second sub-band decomposition comprising data values 

30 indicative of rows of data values of an image, said rows of 
said image extending in a first dimension, said image also 
having columns of said data values extending in a second 
dimension; 

expanding said low' pass component in said first 
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dimension using interpolation to generate an interpolated 
low pass component; and 

expanding said interpolated low pass component in said 
second dimension by replicating rows of said data values of 
5 said interpolated low pass component. 

64. The method of claim 63, wherein said digital 
circuitry is a digital computer having a microprocessor. 

65. The method of claim 63, wherein said converting 
step comprises the steps of: 

10 encoding said first sequence of transformed data 

values into a compressed data stream comprising tokens and 
encoded data values; and 

decoding said compressed data stream into said second 
sequence of transformed data values. 
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